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1.0 Introduction

Consistent with the Dust Monitotring Plan (DMP) approved by U.S. EPA Region V pursuant to the
Agency’s Section 114(a) request for information, dated November 17, 2011, Peabody Midwest
Mining, LL.C (PMM) is submitting this report documenting PM;y and meteorological monitoring
for the period from June 14 through July 13, 2012 at PMM’s Bear Run Mine. PMj, data are
provided in Section 3 while meteorological data are provided in Appendix A. PMM commenced

monitoring of PMjo on June 14, 2012.

Air quality and meteorological data are being collected at the sampling locations in the project
area depicted in Figﬁre 1 in the DMP. Continuous PM;, beta attenuation monitors ‘(BAMS) collect
data at three sites identiﬁéd as 1,2, and 3. A Tisch federal reference method (FRM) PM,, sampler
also operates at Site 1. Meteorological monitoring instrumentation is located at Site 3. The

Jocations of these sites are shown in Figure 1 in the DMP.



2.0 Air Quality Station Performance Summary

2.1 Notable Project Events

PM,¢ monitoring and data collection proceeded smoothly during the initial monitoring month,
The PM10 samplers were audited on June 19. On July 8, an area-wide power outage occurred
for approximately three hours resulting in the July 8 sample collected on the Tisch sampler to be

invalidated. A make up sample was collected on July 11.

2.2  Missing and Invalid Data

The one issue resulting in missing and invalid data for the Site 1 Tisch FRM PM;, sampler is

listed in Table 2-1.

Table 2-1

Missing Particulate Data
Bear Run Mine
June 14 - July 13, 2012
Date Problem Encountered Missing Data/
_ Dates
7/8/12 Power loss for approximately three hours. Power service Tisch FRM
resumed at 1700 EST. sample on 7/8/12

2.3 Network Data Completeness
Data recovery for the Tisch FRM sampler was 80.0% for samples collected on the national 1-in-
6 day schedule. When the make up sample is included, the monthly data recovery for the Tisch
_FRM sampler becomes 83.3%. Monthly data recovery rates for the BAM PMy; units at Sites 1,
2, and 3 were each 100.0%. These data recoveries for this reporting period exceed the 75%
standard for particulate sample collection listed in the Quality Assurance Handbook for Alr
Pollution Measurement Systems, Volume I, US Environmental Protection Agency, EPA-454/B-
08-003.



Table 2-2

Data Recovery Rates
Bear Run Mine
June 14 - July 13, 2012
Monthly Data
Sampler Recovery (%)
Tisch PM; Sampler Site 1 80.0 (83.3%)
BAM PM, ¢ Monitor Site 1 100.0
BAM PM;; Monitor Site 2 100.0
'BAM PM Monitor Site 3 100.0

* Includes make up sample collected July 11,

2.4 Calibrations

Initial calibrations of the Tisch FRM sampler and timer were completed from June 10 through
14.. Initial calibrations of the Site 1, Site 2, and Site 3 BAM PMj, units were completed on

June 9.

- Calibration results are provided in Appendix B. Certificates of calibration for the devices used to

calibrate the PM; monitor flow rates are presented in Appendix C.

2.5 Performance Audits |
Performance audits of the BAM and Tisch PM;4 instruments were completed on June 19, 2012.
Audit results demonstrated that all the PM,;; Instruments were functioning within EPA and

manufacturer specifications. Appendix D contains the performance audit report.

2.6  Field Blank
The results of the monthly field blank for the Tisch FRM PM;j, sampler are provided in
Appendix E.



3.0  Air Quality Monitoring Data Summary

The highest 24-hour average PM;, concentration for the monitoring period was 94 pg/std.m’,
measured on June 29 at Site 1 by the BAM instrument. The second highest 24-hour average
PM, concentration of 88 pg/std.m’, was measured on June 29 at Site 2 and again on July 5 at the
Site 1 BAM. The 24-hour National Ambient Air Quality Standard (NAAQS) for PMjq is 150
pg/std.m’.

The average measured concentrations for the monitoring month for the Tisch FRM sampler at
Site 1 was 36.6 pg/stdm’. The average measured concentrations for the monitoring month for
BAM instruments at Sites 1, 2, and 3 were 49.0 pg/std.m’, 43.6 ug/std.m’, and 42.5 pg/std.m’,

respectively. PM, concentrations for the monitoring month are summarized in Table 3-1.

PM,o concentrations results for the Tisch FRM sampler are presented in Table 3-2. Average
daily PM,y concentrations for each BAM instrument are presented by month in Table 3-3. All
daily PM,q concentrations were calculated from measurements taken from midnight to midnight

local standard time.

Table 3-1

Airborne PM,; Concentrations
Bear Run Mine

June 14 - July 13, 2012

nd y:
Highest 24-Hour 2" Highest 24- Monthly Mean
. . . Percent of Hour Percent of .
Site/Monitor | Concentration < | - . . | Concentration
(ng/std m ) NAAQS Concentrat;on NAAQS (ng/st dom’ )
mg/std. (ng/std.m’)
Site 1 Tisch 46 30.7 38 25.3 36.6
Site 1 BAM 94 62.7 88 58.7 49.0
Site 2 BAM 88 58.7 86 57.3 43.6
Site 3 BAM 68 453 67 44.7 425

* NAAQS = National Ambient Air Quality Standards. The 24-hour standard for PM, is 150 pg/std.m’.
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Table 3-3

Daily PM;y Concentrations Measured by the BAMs
Bear Run Mine

June 14 - July 13, 2012

Site 1 Site 2 Site 3
Date 24 hr. avg. 24 hr. avg. 24 hr. avg.
(ng/stdm’) | (ug/stdm®) | (ug/std.m’)
6/14 40 22 60
6/15 44 36 62
6/16 39 46 45
6/17 40 51 35
6/18 57 60 87
6/19 42 51 45
6/20 59 - 54 55
6/21 53 76 34
6/22 34 15 14
6/23 ' 39 19 29
6/24 85 27 68
6/25 45 21 24
6/26 40 17 31
6/27 54 52 52
6/28 84 86 44
6/29 94 88 55
6/30 56 42 46
7/1 55 43 45
712 47 58 38
713 33 62 45
7i4 54 66 59
7i5 88 69 42
716 84 55 45
717 66 44 57
7/8 30 28 28
7/9 26 26 21
7/10 29 25 24
7/11 33 26 33
7/12 22 28 51
7/13 21 15 20




4.0 Meteorological Station Performance Summary

4.1 Notable Project Events
Meteorological monitoring and data collection proceeded normally during the monitoring month.

Performance audits were completed on June 19.

4.2  Missing and Invalid Data
The parameters of wind speed, wind direction, and temperature are missing one hour of data

collection on June 19 due to the required audit.

4.3 Network Data Completeness

Data recoveries for this reporting period exceed the 90% standard (Quality Assurance Handbook
for Air Pollution Measurement Systems, Volume IV, Version 2.0 (Final) US Environmental
Protection Agency, EPA-454/B-08-002, March 2008), with perfect recovery rates of 100.0% for
each parameter. Data recoveries for the reporting period are summarized in Table

4-1.
4.4  Quality Control and Quality Assurance

4.4.1 Calibrations
Start up calibrations on the meteorological instruments were completed on June 5, 6, and 10.
Calibration results are provided in Appendix F. Certificates of calibration for the devices used to

calibrate the meteorological instrumentation are presented in Appendix G.

4.4.2 Performance Audit Results
On June 19, performance audits for the wind speed, wind direction, 2-meter temperature,
precipitation, and barometric pressure sensors were completed. Audit results for all sensors were

passing. The performance audit report is provided in Appendix D.



Table 4-1

Data Recovery Rates
Bear Run Mine Meteorological Station
June 14 through July 13, 2012

June14-July13 | Monthly Data Rel‘}:ti;ed

Parameter Valid I’qssi_ble l;;::‘éﬁ;))’ Recovery

Hours Valid Rate (%)
Wind Speed 719 719 100.0 90.0
Wind Direction 719 719 100.0 90.0
Temperature 2-meter level 719 719 100.0 50.0
Barometric Pressure 720 720 100.0 90.0
Precipitation 720 720 100.0 90.0




5.0 Meteorological Monitoring Data Summary

5.1 Wind Analysis by Hour of the Day

For the reporting period, the standard wind frequency distribution is presented graphically in
Figure 5-1 and in tabular form in Table 5-1. The predominant wind direction for the period was
from the south, occurring 15.3 percent of the time. The secondary maximum was from the
 south-southwest occurring 10.7 percent of the time. (Note: the commercial software used to
produce graphs uses a starting wind speed threshold different than that of the project wind

sensors.)

The mean wind speed for the monitoring period was 5.7 miles per hour (mph) as shown in Table
5-1 (or 2.6 meters per second as shown in Figure 5-1). The direction with the highest mean wind
speed of 8.2 mph was south-southwest, while the lowest mean wind speed of 4.5 mph was

measured for winds from the south-southeast.

5.2 Temperature Data

The maximum hourly averége temperature for the monitoring period of 103.5°F was recorded for
hour 1700 EST on June 28. The minimum hourly average temperature for the monitoring period
was 56.6°F measured on June 26 for hour 0600 EST. The maximum, minimum, and average

values for the month ambient temperature are shown in Table 5-2.

5.3 Barometric Pressure Data

The mean barometric pressure for the monitoring period was 29.36 inches of mercury.

5.4  Precipitation Data

During the monitoring month, 0.67 inches of precipitation were measured. The day with the
greatest measured precipitation was July 8 with 0.67 inches recorded. The maximum amount of
precipitation received for a one-hour period was 0.19 inches, which occurred during hour 1700 -

EST on July 8. The precipitation data for the monitoring period are summarized in Table 5-3.



Table 5

-1

10 Meter Wind Data Analysis

From

Fregquency Cf Cccurrence Of Wind Speed By Direction

6/14 /2012

Through

7/13/2012
Bear Run Mine Metecrological Station

WIND SPEED CLASSES

(MPH)

TOTAL

AVERAGE
WIND
SPEED

NNE
NE

ENE

ESE
SE

SSE
SSW
SwW

WSw

WHNW

.0141
;0226
L0127
.0183
.0324
L0127
.0le8
.0126

.0088

L0515

.0682

.0320

L0252

. 0904

.0376

0111

.0125

L0139

.0125
.0056
L0111
. 0097
.dOl4
.0028
0264
L0376
.0236
L0138
.0070

.0070

.0000
.0000
.0000
.0000
.0000
.0000
.0042
L0195
.0028
.0083

.0014

.0ooo

.0oco

.00oo

.00co

.00G0

.Qo00

.Qooo

.Qc0o0

. 0000

. 0000

.0000

.0000

. 0000

.0000

.0000

. 0000

. 0000

.gcoo

.C000

.0ooe

. 0000

0.061
0.073
0.077
0.100
0.046
0.050
0.153
0.107
0.054
0.047
0.032

0.038

Tetal Number of Valid Readings For This Table =>

out of 719 Total Valid Hours
Total Number of Missing Hours =>
Total Number of Calm Hours =>

1

10

719



Table 5-2

Monthly Temperature Ex{remes - 2-Meter Level
Bear Run Mine Meteorological Station
June 14 through July 13, 2012

Mean Daily

Maximum Mean Daily Minimum
Hourly Average Maximum Hourly Average Minimum Mean
(°F) (°F) (°F) (°F) (°F)
103.5 93.2 56.6 68.2 80.9

Maximum hourly average temperature of 103.5°F recorded on June 28 for hour 1700 EST.

Minimum hourly average temperature of 56.6°F recorded on June 26 for hour 0600 EST.

Table 5-3

Precipitation Data Summary
Bear Run Mine Meteorological Station
June 14 through July 13, 2012

. . . Total for
1-Ho(l:'r‘2:‘a:::)mum Dallzri[!‘:l::::;um Monitoring Period
{inches)
0.19 0.67 0.67

11




DISPLAY:
Bear Run Mine Wind Speed

Site 3 Meteorclogical Data Direction (blowing from)

WIND SPEED
{mis)

== 110

B8 sa-110
B s+ s+
BB 33 54

18- 33
BB o+ s
Caims: 0.28%
DATA PERTOD: CDMPANY NAME:
2012 Feabody Energy.
Jun 14 - Jul 13
00:00 - 23:00 MODELER:
' McVehil-Monnett
Associates : .
CALM WINDS: TOTAL COUNT: Flgllre 5_‘ 1
0.28% 718 hrs,
AVG. WIND SPEED: DATE; PROJECT NUMBER:
2.56 m!s 712712012 2507-11

WRPLOT View - Lakes Environmental Software
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6.0 Conclusions

This document summarizes the results for the first month of the Bear Run Mine air quality and

meteorological monitoring program.

All PMjy concentrations measured were well below the requisite NAAQS. Particulate
' monitoring data recovery rates for the monitoring month were 83.3% for the Tisch FRM sampler

and 100% for each of the BAM instruments.

Meteorological data recovery rates for were 100.0% for all meteorological parameters at the Site

3 meteorological station.

13



Appendix A
Hourly Meteorological Data Listings
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PM,, Calibrations
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Form No. 20950D.1

Revision No. 2
Date 5M12
Page 1 of 1
BAROMETRIC PRESSURE CALIBRATION FORM
Project Beer Run Min  Site / :
Date &/ 1o/12 Technician__f Qv 1 08 fonan
Manufacturer ‘ Madel No. Serial No.
Site Sensor . Tiscl TE-303%5p [H06f
Data Acquis. Tasch T ~3037F 14 .0;
Field Barometer BGT delta G Yio
Field Barometer Certification Date: 3 / 2/ 2plL
Location of Sensor: _J. boai  of Yisch F'R_ M PMyy sq mo [
L System Inspection: Cable )\/Z{ﬁ Sensor Mew
Il Pre-adjustment System Check
, Data Logger Field Cal. Davice i
TIME Reading . . Difference
e ~ Reading Reading H
(CS} ) { m %) (mmﬁg ) \\ / (mmHe )
1427 Yy 149y, § N —0.5
1459 FEY R ENALR N —Lo
15 1S 14s aQyLs |/ N %0.S

. Maintenance and Adjustments

1) If needed, complete maintenance, repairs and/or adjustments as per manufacturer's
operation manual. '

2) Describe any maintenance, repairs or adjustments in the Comments Section of the form.

V. Post-adjustment System Check (if necessary)

.- Data Logger Field Cal. Device
T FimME—_| Reading Difference

« ) (\oﬂdg;‘\_iic"?g) /:%——*{——“ )
/\\
| 3]/ i

— 7T | —

Co;ﬁments: C@w{th! Tiseh celibeatu. proced vne Cq'l‘jw{im“;-)
prwer e *GE’U' Cﬁi‘l bra Q’T:[J‘\

MEVEHIL-MONNETT ASSOCIATES
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TF2134G.1
Revision No. 2
Date 10/08
Page 1 of 1
TEMPERATURE CALIBRATION FORM
Project g 2o Q 0 n /V\ na Site /
Date/Time &/{3/12 L%::.f‘f?ofﬂf Technician Rq\;, Ropjma,ﬂ
Manufagmrer Model No. Serial No,
- Sensor Tiseh Eao TE ~3037P {40
Data Acquisition Tis ed Eau TE-3237F i,
Ref. Thermometer { oo %z@v“ T¢ 1P A C306 35%

System Inspection: Cable Fes»  Sensor fa.;  Radiation Shield/Motor M 2 A (Pass/Fail)
List Weather Conditions (wind, sky cover) __No%, se. Herod cloud
Sensor Height | 7~

Calibration Point: Te.g H,%_ O 8 a"iig

Reading Time (#5F){ Data Acg. System (° ) Ref. Thermometer (° ¢)
1 43¢ +0,2 .0
2 14377 + 0.1 0.0
4 i¥ 39 + 0.1 0.0
5 H 40 + O 0.0y Difference
" Average + 0.2 D.D + 0.2 A9 ]
Calibration Point; _warm N 'Lﬁ" PN
Reading Time (&) Data Acg. System (° £) Ref. Thermometer (° @)
1 i1 4D 21.6 2.7
2 1Y 4 >). 8 21,77
3 442 217 21,7
4 NY 3 21. 7 2] 7
5 ¥4y 20, 6 24 1 Difference
Average 217 20 7 0.0 (°®_]
Calibration Point: “QQ‘\ L\ ?:O E&‘H‘\
Reading Time (57 )] Data Acg. System (°¢)- | Ref, Thermometer (°¢.)
1 R I 4.6
2 Mgy YAy by, S
3 1455 | Hy Y MYy
4 14sG | A4 i 4.2
5 \L‘ 57 ! Y i N Y Difference
Average H4> _HMY ~O0 (°@H

‘&(dl’_\pﬂi ddﬂ Ao oA (,uh;ﬂj Thﬂ'\q Lc\}\

If needed, perform cleaning and maintenance. Describe any work performed

COMMENTS:

McVEHIL-MONNETT ASSOCIATES
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Procedure/Form No. 1120.BM3
Revision No. 1

Date 5/12

Page 1of2

CALIBRATION PROCEDURE & WORKSHEET
FOR A MET ONE BAM-1020 PM,;; MONITOR
(Using a BGI deltaCal)

Project: Beor Run Mum( Site: l
Technician: __ Koy Roet ma: Site Elevation: _~ 585
Date/Time: _6/4 /12 08¢S EST Stari

Make Model SIN
Sampler Met One BAM- 1020 NS
Sampler Thermometer Met One Bx 59 . IISNTY
Cal Thermometer BGI deltaCal Y99
Cal Barometer BGI deitaCal ¥9p
Cal Flow Device BGI deltaCal 4% ¢

. Leak check: Make sure pump is off. Remove the inlet head and connect the leak check

device (part no. BX-302 or equivalent). From the main menu, go fo “TEST" then “TAPE"
screen, advance the tape one window. From the main menu go to “TEST" then “PUMP"
screen, turn on the pump. Make sure device is set to closed position. Afier a few seconds,
.o e that the flow is below 1.0 LPM. Turn pump off. Remove leak check device.

ASS /FAIL cdircle one Flow: O. 2

LPM {should be less than 1.0 LPM)

li. Selftest: From the main menu, go to “TAPE” then “SELF TEST". {_ PASS/FAIL cicle ane
o

. As Found Calibration: Connect the NIST-traceable reference flow measurement device.
From the main menu, go to “TEST" then “FLOW screen. Record the temperature and
pressure readings in the "As Found” table. Using the "NEXT” hot key, scroll through the
Ambient Temperature “AT" field and Baromelric Pressure “BP" field. When you get the cursor
to the “FLOW 1" field, the pump will start. Let the pump run for five minutes at the point, then
record your readings. Repeat this procedure for all three flows.

As Found
BAM REFERENCE % Diff | Difference
See T~ Cﬁ{! b i o 'é”"
Barometric Pressure (BP mmHg) | See  8f calibra § 1on Form
Flow 1 Reading (15.0 LPM) 15.0 [4. 47
'Flow 2 Reading (18.4 LPM) 8. Y | 8.3y
Flow 3 Reading (16.7 LPM) 16.7] 1.6

The temperature readings for the BAM and calibration thermotmeter should agree to within £
2°C. The barometric pressure readings should agree to within £ 10mmHg. The manufacturer's
Operation Manual calibration procedure desires that the sampler and reference flow rates

. should agree to #1%. If the readings are outside of these limits, proceed to the “As Left’
Calibration in Step iV.



Procedure/Form No. 1120.BM3
Revision No. 1

Date 5/12

" PageZof2

V. As Left Calibration: Following the procedure in Step lll, enter the flow calibration screen.
Calibrate your temperature and/or pressure if necessary. If you do not need to adjust a
parameter, press the "NEXT” hot key to scroll through, and notate *NA" in the appropriate
boxes. To calibrate the temperature/pressure, adjust the *STD” field to your reference device
reading using the red arrow keys. Hit the “CAL” hot key, both the "BAM” and “STD" reading
should now read the same. Record your adjusted values in the "As Leff” table.

Hit the “NEXT” hot key to scroll to “FLOW 17, let equilibrate for five minutes; calibrate as
necessary. To calibrate, sef the “STD" field to your reference device reading and hit the “CAL”
hot key. Record your readings in the “As Left” table. Follow this procedure to calibrate the
remaining flows as necessary. The "CAL" hot key will only adjust “FLOW 3", and only after
you have entered the “STD" for “FLOW 1” and “FLOW 2", This is a three point calibration; all
points must be accurate o properly adjust the flow of the BAM.

As Left
- e BAM REFERENCE | % Diff - | Difference
Ambient Temperature (AT °C) -
Barometric Pressure (BP mmHg) >
Flow 1 Reading (15.0 LPM) _— T~
Flow 2 Reading (18.4 LPMy— | ' ]
Flow 3 Readiftg (16.7 LPM) N/ A

Hit “EXIT” to return to Main Menu. Leave unit in Main Menu reading
“Status: ON”

Record End Time 0 a1 EoT

Comments;_ N o £ sod vg oo oo éackﬁf“auml desz o
Stadt @[Opo exy ' - .
P)a(‘(amoul hew. @ ~ G, 00 Yy prusr o Jes £ (?&C-%M %hd
Sed b (0.000 Lur desa
BEKLD {0y G/a/u. Noo 51 = 3/ woobsr Az Con HLA gy fi? = H0.00 g fi?

}\Jr,_w BYKGD (nn(}:‘n-{' w — 0 OOIOQ trﬁ/\"ﬂl3
CONC FYPE o 4 ACTURAL ,
Dcul-a (’):‘;_‘\\p cAion do Cownmonce (’/\5/\1 @) \3(}37@'55

Site - ‘ Date 6[ 9 / /2
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Form No. F2134G.1
Revision No. 2
Date 10/08
Page 1 of 1

TEMPERATURE CALIBRATION FORM

Project BQOU‘ Run WAV e Site I ‘
Date/Time  § / c;/p Technician Q Qug 120 et o
Manufacturer Model No. Serial No.
Sensor Med Ons BXS96 N SYob
Data Acquisition et O s BAMwae N S22
Ref. Thermometer oo TC e A C3ecq95¢
System Inspection: Cable  Mew,  Sensor IU tv~  Radiation ShieldMetor pwg{ M, (Pass/Fail)
List Weather Conditions (wind, sky cover) C .f - ~ 1 Wonr e Do ndl; ¥ VJ
Sensor Height ~177
Calibration Point;___ | ce  H20 Bath
Reading Time ( £57)| Data Acg. System (°C) Ref. Thermometer (°C)
1 SEEA + (0.3 0.0
2 09{2 t O, 2 O -0
3 o 93 + O, | .0
4 0914 | « O | 0.0
5 Q I3 + O | O. 0 Difference
Average ¥ 0. 0,0 0.2 (°C)]
Calibration Point:__ \ar Mol B oth
Reading Time (5% )] Data Acq. System (°c ) Ref. Thermometer (°C )
1 040§ 20.9 20.9
2 0apb 20,9 20..9
3 Qg0 20.9 2 (.0
4 09 0% 20 .1 2.G. 9
5 o909 0.9 2 1.0 Difference
Average 20 .49 20,5 C.6 o) ‘
Calibration Point;_. Q‘o { n“z 0 R4 ks
Reading Time (£5¢ )| Data Acq. Systém ) Ref. Thermometer (°c )
1 0919 45.4 45.6
2 08 20 Yy “4%.6a
3 0% 45,3 4ye.©
4 0922 45.3 YS.4
5 9,923 Ye.2 4 C'_ s 3:__ Difference
Average 45.3 Y5 o - {2 ("C)l

If needed, perform cleaning and maintenance. Describe any work performed
COMMENTS:

McVEHIL-MONNETT ASSQCIATES
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Form No. 2095D.1
Revision No. 2

Date 512
Page 1 of 1
BAROMETRIC PRESSURE CALIBRATION FORM
Project_Bear, Bun fi~e | st _|
Date 6 /3/17 Technician__Kay [&odman
Manufacturer Model No. , Sertal No.
Site Sensor Mot On BX S9L NSY%oe
Data Acquis. "Mt Dae BAm Jode US270
Field Barometer BGT de Ha Cof 430
Field Barometer Certification Date: ___3 /‘2./[‘3- |
Location of Sensor: Oa _ BA M Moyt ~ be Kow in lod
L System Inspection.  Cable _ }\}ew Sensor )\)ew
Il Pre-adjustment System Check ,
Data Logger Field Cal. Device .
TIME Reading Difference
( E59) i Reading Reading (. )

. (mmly ) (o Ry ) b~ H g
O%Y | M ous Y| 459 NS 0.5
09\ Y4 Y46 \L O
093¢ | T4e qve |/ N, ©

ill.  Maintenance and Adjustments
1) If needed, complete maintenance, repairs and/or adjustments as per manufacturer's

operation manual.
2) Describe any matntenance, repairs or adjustments in the Comments Section of the form.

IV. Post-adjustment System Check (if necessary)
g Data Logger Field Cal. Device e
Readin ierence
G Ty | et e | O

( ) ( ) :

" A

/
Comments:

McVEHH -MONNETT ASSOCIATES




Met One Instruments, Inc.
I 1600 Washington Blvd. Grants Pass, OR 97526 (541) 471-7111 www.metone.com

Certificate of Calibration

Model BAM 1020
Beta Attenuation Mass Monitor

BAM 1020 Serial Number; N5270

Sales Order:
Calibration Performed By: Tasey Graves Calibration Date: 4/18/2012
Final Quality Inspection by: Q,’le )ﬂW Inspection Date: D~V O\
. 4

Configuration: L1 PM 10 FEM X PM 2.5FEM [JPM 10-2.5 Coarse FEM [ JPM 10EU [JPM 25EU
Condition: X New Unit [_|Demonstration Unit [ ] Repair/Upgrade/Recalibration

The BAM 1020 is designated as a U.S. EPA Federal Equivalent Method (FEM) for PM ;, and PM, ; continuous particulate

monitoring in accordance with 40 CFR Part 53, when equipped with appropriate settings and accessories. Older
revision units must be upgraded fo the latest specs in order to be PM, 5 compatible. See the mannal for details,

PM,, EQPM-0798-122 . PM, ; EQPM-0308-170 PM,,, s EQPM-0709-185
Factory Calibration Seftings Other Unit Parameters l
Name Setting Description BAM 1020 Firmware: 3236-5v3.6.8 I
K 0.970  |Concentration Sope Multiplier Report Processor Firmware: |  80353-03 V2.1.1
BKGD ~0.0044 |Concentration Offset, mg/m’ , Panel PC Software: N/A
ABS 0.814 | Span Membrane Mass mg/fcm* Beta Source Serial Number: TV 452
LLsw 0.304 | Absorption Coefficient Beta Detector Voltage Vpc: ~875
C, 1.029  [Flow Sensor Coefficient of Variabilit] ~  AC Power Supply Setting: 120/60
I Qo 0.000  [Flow Sensor Zero Correction SLPM Concentration Stability Results

These settings are unit-specific calibration values which have been
dctm:mm.ed duan dynamic testing, and should never be changt.zd without 1 0111'1}’ Detection Limit (20_) 3.6
specific instructions from Met One Instruments. See the operation manual.

The BKGD background correetion value may be field audited and altered. 24 Hour Detection Limit (26/5) 0.72

Hourly Sensitivity (c) |  0.0018

Test and Calibration Standards

Standards Model SN Cal Due
Flow Meter DC-HC-1 Cell 2251, Base 3432 10/7/2012
MULTIMETER 189 Mulitimeter 82310054 6/8/2012
BAM 083D-1-6 X6315 5/25/2012 ’
Baro Pressure BP 091 (26/32-1} B5317 5/2/2013
BAM-1020 FEM2.5 BAM-1020 FEM2.5 N2402 2/10/2013 \

T

This instrument has been tested and calibrated to meet the manufacturer’s published speeifications at an ISO-9001 certified facility. The
standards used for the calibration are on record and traceable to the National Institute of Standards and Technology (NIST), and have
accuracies equal 10 or greater than the instrument being tésted. The calibration system complies with MIL-STD-45662A. Complete test
records for each unit are maintained by Met One Instruments, Ine. and are available upon request. The BAM-1020 mass measurement

subsystemn does not require any periodic recalibration except in cases of factory repairs to the beta measurement subsystem or its
components.

Jomament Mo, BAM




~ Met One Instrumentis Inc.

www.metone.com
- 1600 NW Washington Bivd ' . (541) 471-7111
Grants Pass OR 97526 (541) 471 7116 Fax
Calibration Certificate
Instrument BX-596 '
v MOI Q.C. Check Off_t—"_
Customer [4 1D=3.50vV +0.05VDC
Serial Number N5400 Tested By - Lisa Quackenbush : +
Calibration Date  4/17/2012 Test Procedure TPBE00226 T emp AMB * 2.25C
I 2[ Baro BP £1.50mm Hg

This instrument has been calibrated against a Vaisala PTB220 factory working standard. The Vaisala PTB220 is traceable to the
National Institute of Standards and Technology (NIST, USA) via Vaisala Measurement Standards Laboratory (MSL).
Recommended calibration interval is 12 months from the first day of use.

Reference Obsetved Observed
Test Pressure Pressure Pressure Temperature Correction Tolerence QA
hPa hPa hPa * DegC - hPa hPa Pass/Fail
600 602.89 602.82 -50.70 0.07 +-0.35 |@®Pass QFail
700 701.77 701.70 -50.70 0.07 +-0.35 |@®@Pass O Fail
800 80120 801.18 -50.70 0.02 +-035 |®Pass O Fai
900 900.25 900.31 -50.70 -0.07 +#-0.35  |® Pass O Fail
1000 1000.03 - 1000.08 ~50.70 -0.05 +-0.35 @ Pass O Fail
1100 1097.19 1097.25 ~50,70 0.07 © #-035 |@Pass OFail

* Data recorded using SDI-12 interface. To obtain the irue pressure, add the correction to the observed pressure reading.

Pressure Reference Observed :
Analog Pressure Voltage Pressure Difference Tolerence QA
Test hPa** Qutput hPa hPa ** hPa Pass/Fail
0-2.5 10200 2,002 1020.32 0.32 +-2.0 ® Pass O Fail
Sensor Range is 700-1100 hPa ' ' ** Difference = Observed Pressure - Reference Pressure
Temperature
Analog Reference Voltage Observed Difference Tolerance QA
Test Temperature C Oufput Temperature C| Degrees C*™* Degrees C Pass/Fail
025V 224 1.634 22.09 0.01 w10  |@Pass OFai

Sensor Range is -40 to +55 Degrees C = 0-2.5 \4c out *** Difference = Observed Temperature - Reference Temperature

Power Conditions

+V in: 12 +/-1Vde Current: 10 +- 5 mA
Type Equip SIN Calibration Due Date Certificate Number
FTB220AAC1A1A1AR 0220002 ] 6/2012012 T01155
Ertco 4400 304455 - B/3112012 NIA
Fiuke 187 887580019 - 942012 N/A

( P A/ A

et . et e

Quality Assurance Date

F75107Rev C This certificate will not be reproduced except in full,
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Procedure/Form No. 1120.BM3

Revision No. 1
Date 512
Page 1of2
CALIBRATION PROCEDURE & WORKSHEET
FOR A MET ONE BAM-1020 PM,; MONITOR
(Using a BGI deltaCal)
Project: _ Bear Run Min Site: 2
Technician: __ Ryy Roet mon Site Elevation: _  ~ 585~
Date/Time: __ &/5%/1a Ciark 1024 E£37
Make Model S/N
Sampler Met One BAM- 1020 ¥S27y
Sampler Thermometer Met One RY~S9L YR
Cal Thermometer BGI deltaCal b
Cal Barometer BGI deltaCal Yio
Cal Flow Device BGlI deltaCal 430

Leak check: Make sure pump is off. Remove the inlet head and connect the leak check
device (part no. BX-302 or equivalent). From the main menu, go to “TEST” then “TAPE”
screen, advance the tape one window. From the main menu go to “TEST" then *PUMP”
screen, turn on the pump. Make sure device is set to closed position. After a few seconds,

loekta see that the flow is below 1.0 LPM. Turn pump off. Remove leak check device.
@ FAIL circle one Flow: ( 2 ' | LPM (should be lass than 1.0 LPM)

It. Selftest: From the main menu, go to “TAPE” then “SELF TEST". @ FAIL circle one

Hi.

As Found Calibration: Connect the NIST-traceable reference flow measurement device.
From the main menu, go to “TEST” then “FLOW" screen. Record the temperature and
pressure readings in the “As Found” fable. Using the “NEXT” hot key, scroll through the
Ambient Temperature “AT” field and Barometric Pressure “BP” field. When you get the cursor
to the "FLOW 1" field, the pump will start. Let the pump run for five minutes at the point, then
record your readings. Repeat this procedure for all three flows.

As Found
BAM REFERENCE i Difference

——

See I cofi brudna  doca
Barometric Pressure (BP mmHg) |Se. BP cohibrdtwa docu went it

Flow 1 Reading (15.0 LPM) 15,0 1500
Flow 2 Reading (18.4 LPM) 1R Y i8 .37
Flow 3 Reading (16.7 LPM) 1677 1G. WD

The temperature readings for the BAM and calibration thermometer should agree to within +
2°C. The barometric pressure readings should agree to within £ 10mmHg. The manufacturer's
Operation Manual calibration procedure desires that the sampler and reference flow rates

should agree to £1%. If the readings are outside of these limits, proceed to the “As Left’
Calibration in Step V.



Procedure/Form No. 1120.BM3
Revision Ne. 1

Date 5H2

Page 20f 2

IV. As Left Calibration: Following the procedure in Step [il, enter the flow calibration screen.

Calibrate your temperature and/or pressure if necessary. If you do not need to adjust a
parameter, press the "NEXT" hot key to scroll through, and notate “NA” in the appropriate
boxes. To calibrate the temperature/pressure, adjust the “STD” field to your reference device
reading using the red arrow keys. Hit the “CAL” hot key, both the “BAM” and “STD” reading
shouid now read the same. Record your adjusted values in the “As Left” table.
Hit the “NEXT” hot key to scroll to "FLOW 17, let equilibrate for five minutes; calibrate as
necessary. To calibrate, set the “STD" field o your reference device reading and hit the “CAL”"
hot key. Record your readings in the “As Left” table. Follow this procedure to calibrate the
remaining fléws as necessary. The "CAL” hot key will only adjust “FLOW 3°, and only after
you have entered the “STD" for “"FLOW 1" and "FLOW 2". This is a three point calibration; all
points must be accurate to properly adjust the fiow of the BAM.

As Left
- . T BAM REFERENCE | % Diff | Difference
Ambient Temperature (AT°C) | >~ | ]
Barometric Pressure (BP mmHg) T~ e
Flow 1 Reading (15.0 LPM) | >
Flow 2 Reading (18.4 LPM) I
Flow 3 Reading (16.7 LPM)

Hit “EXIT" to return to Main Menu. Leave unit in Main Menu reading \
“Status: ON” |

Record End Time \l 3 v %%(I

Commenis: S,d L Q,r Loy Qacftnam,j C,[lmck
Test f bogial oo ePr
Fo ctoru b&ckqgﬂwﬁl (B¥X D) S‘.UJE'H\E 5 =G o037
BKE2 Sed ¥ 0.000 Lo 72 he dedb.  _oam 132 @8 = s0.003
Tt Glafe Bovess > 6/o/iz Theee E5¥  Auy Cone = FAnyked =Oebf’g‘\?§m,/h,
Me v P)KG-D mnsJ'cm 1y M@\% = —0.0032

Cak & sed” h A< TU At
Yt

Deta Gllechas & 5%l /5 7 @ IBODES‘VM

Site (l Date 6/7{12



TEMPERATURE CALIBRATION FORM

Z i LR S
Form No, F2134G.1
Revision No. 2
Bate 10/08
Page 1 of 1

Project Peor Run Mine Site 2

Date/Time __&/s /in Technician_ Ray (Woe tmes
Manufacturer Model No. Serial No.

Sensor melt O B 596 NSy

Data Acquisition Med Ones BAMI020 Ns2ay

Ref. Thermometer C o par TC10O A Cok39

System Inspection: Cable [Mew  Sensor Mew  Radiation ShieldMotor }!&a w (Pass/Fail) -
List Weather Conditions (wind, sky cover) {1 hrerze

Sensor Height

~ L e AGA

Calibration Point; Tce HaD  Baah

o rdl C£° L

Reading Time (£37°)] Data Acq. System (°%c ) | Ref. Thermometer (* ¢)
I (043 | e FO.% 0.0
2 [ouY 103 0.9
3 045 + 0.3 0.0
4 LR IA + O, 0.0
3 1047 + 0. Q.0 Difference
Average T 0«3 ©.0 +0.3¢) |
Calibration Point;__ Waerm W20 Box "\
Reading Time (£37 )] Data Acq. System (°¢) l Ref. Thermometer (°¢)
1 23§ 24 3 211
2 (036 flyia72)3 210
3 [©37 21,2 212
4 038 2f{-3 2).2
5 Lo 39 202 213 Difference
Average 2.3 21,2 +0,/ (oc)l
Calibration Point:___ Mot  Wader Rakh
Reading Time (57 )| Data Acq. System (°¢) Ref. Thermometer (°C )
1 [O S0 43, Y3y
2 (3G ] 43.3 Yy3.3
3 1662 433 Yin
4 1o 53 ¥y, Y 3.0
3 [ DSY N3 2 431 Difference
Average L{Se l. L{3:l}- (9|D (°C)l

If needed, perform cleaning and maintenance. Describe any work performed

COMMENTS:

McVEHIL-MONNETT ASSOCIATES
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Form No. 2095D.1
Revision No. 2

Date 5/12 .
Page 1of1 .
BAROMETRIC PRESSURE CALIBRATION FORM
Project _13esr Rua M ine Site 2 .
Date __6/9 /iy Technician me [ exforme
Manufacturer Modei No. Serial No.
Site Sensor MeAd O 8X 596 NS4
Data Acquis. et On A /ﬂ m (0 2o N527%
Field Barometer BGT e[ C s 190
Field Barometer Certification Date: 3/ 2A2—
Location of Sensor: Oa  BA A Mg
l. System inspection:  Cable ]U,e 1% Sensor Mp
L Pre-adiustment System Check
Data Logger Field Cal. Device : .
TIME Reading — A . Difference
(EST) G g ) Reading \(Qeadmg// (e Hy)
| (=~ N3 )
L2y 46 46,5 N -0
Rl Ys Y7, AN —2
W s MG § - g

Hi. Maintenance and Adjustments

1) If needed, complete maintenance, repairs and/or adjustments as per manufacturer's
operation manuai.

2) Describe any mainfenance, repairs or adjustments in the Comments Section of the form.

IV. Post-adjustmel

stem Check

if necessary)
Dat: Field Cal. Devi
TIME aﬁm - oC e Tovee —Pifference
() ( of Hg) ( ding ( ng ) ( )
| / ~
/ _/ /‘} \

Comments:

McVEHIL-MONNETT ASSOCIATES



Met One Instruments, Inc. :
# 1600 Washington Blvd. Grants Pass, OR 97526 (541) 471-7111 www.metone.com

Certificate of Calibration

Model BAM 1020
Beta Attenuation Mass Monitor

BAM 1020 Serial Number: ~ N9273 Sales Order:
Calibration Performed By: Tasey Graves Calibration Date: 4/18/2012
Final Quality Inspection by: u& &U’\QW\ . Inspection Date: _£3- 2 2 S

Configuration: L PM 10 FEM [XIPM 2.5 FEM []PM 10-2.5 Coarse FEM [IPM10EU [IPM 2.5EU
Condition: New Unit [ ]Demonstration Unit [_] Repair/Upgrade/Recalibration

The BAM 1020 is designated as a U.S. EPA Federal Equivalent Methed (FEM) for PM,, and PM, ; continuous particulate
monitoring in accordance with 40 CFR Part 53, when equipped with appropriate settings and accessories. Older
revision units must be upgraded to the latest specs in order to be PM,  compatible. See the manual for details.

PM,, EQPM-0798-122 PM, , EQPM-0308-170 PM,,, s EQPM-0709-185
‘ Factory Calibration Setfings Other Unit Parameters I
Name Setting Description BAM 1020 Firmware: 3236-5v3.6.8
K 0.971  |Concentration Slope Multiplier Report Processor Firmware: | 80353-03 V2.1.1
BKGD -0.0037 |Concentation Offset, mg/m® Panel PC Software: N/A
ABS 0.801 | Span Membrane Mass mg/om® Beta Source Serial Number: TV 463 'I
USW 0.302 | Absorption Coefficient Beta Detector Voltage Vbc: ~-875
Cy 1.037  |Flow Sensor Coefficient of Variabili - AC Power Supply Setiing: 120/60 I
Qo 0.000  [Flow Sensor Zero Correction SLPM Concentration Stability Results
These settings are unit-specific calibration values which have been Hourly Sensitivity (&) 0.0016
s o it o s b i, oy Dotstion it 0 | 32|
The BEGD background correction value may be field audited and atiered. 24 Hour Detection Limit (26/5) 0.64 l
Test and Calibration Standards
Standards Model SN Cal Due \l
Flow Meter DC-HC-1 Celi 2251; Base 3432 10/7/2012
MULTIMETER 189 Multimeter 82310054 6/8/2012 \
BAM 083D-1-6 X6315 5/25/2012
Baro Pressure BP 091 (26/32-1) B5817 5/2/2013
BAM-1020 FEM2.5 BAM-1020 FEM2.5 N2402 2/10/2013 u

This instrument has been tested and calibrated to meet the manufacturer’s published specifications at an 180-9001 certified facility. The
standards used for the calibration are on record and traceable to the National Institute of Standards and Technology (NIST), and have
accuracies equal to or greater than the instrument being tested. The calibration system complies with MIL-STD-45662A. Complete test
records for each unit are maintzined by Met One Instruments, Inc. and are available upon request. The BAM-1020 mass measurement

subsystem does not require any periodic recalibration except in cases of factory repairs to the beta measurement subsystem .or its
components.

Dicoument Mo, BARM. 1264 Hev U

X SR ey




" Met One Instruments Inc.
- 1600 NW Washington Bivd
- Grants Pass OR 97526

www.metone.com
(541) 471-7111
(541) 471 7116 Fax

Calibration Certificate

instrument BX-585 ‘

Job Number - MO! Q.C. Check Off_&—"

Customer [ Y ID=3.50V £ 0.05VDC

Serial Number N5411 Tested By Lisa Quackenbush 4

Calibration Date  4117/2012 Test Procedure TP600226 [1 Temp AMB +2.25C
[_4 Baro BP +1.50mm Hg

This instrument has been calibrated against a Vaisala PTB220 factory working standard. The Vaisala PTB220 is fraceabie o the
National institute of Standards and Technology {(NIST, USA) via Vaisala Measurement Standards Laboratory (MSL).
Recommended calibration interval is 12 months from the first day of use.

Reference Observed Observed :
Test Pressure Pressure Pressure Temperature Correction Tolerence : QA
hPa HPa hPa * Deg C hPa hPa Pass/Faii
600 602.00 601.97 -50.60 0.12 +-035  |® Pass O Fail
700 701.84 701.69 -50.60 0.15 +-035 |®Pass O Fail
800 800.48 800.41 -50.60 0.08 +-0.35 ® Pass O Fail
900 900.23 900.38 -50.60 0.15 +-035  |® Pass O Fail
4000 1000.03 1000.11 -50.60 -0.08 +-035 [® Pass O Fail
1100 109779 1097.85 -50.60 -0.07 +-0.35 ® Pass O Fail
* Data recorded using SDH-12 Interface. Te obtain the true pressure, add the comection io the observed pressure reading.
Pressure Reference . Observed : :
Analog Pressure Voltage Pressure Difference Tolerence . QA
Test hhPa * Output hPa hPa** hPa Pass/Fail
025V 1021.1 2.010 1021.6 0.50 +-2.0 ® Pass O Fail
Sensor Range is 760-1100 hPa ** Difference = Observed Pressure - Reference Pressure
Temperature i
Analog Reference Voltage Observed Difference Tolerance QA
Test Temperature C Output Temperature C| Degrees C*** Degrees C Pass/Fail
0-25V 21.7 1.627 21,83 0.13 +-1.0 ® pass O Fail
Sensor Range is 40 to +55 Degrees C = 0-2.5 Vidc out *** Difference = Observed Temperature - Reference Temperature

Power Conditions

+Vin: 12 ~+#-1Vde Current: 10 +- .5 mA
Type Eguip SN Calibration Due Date Certificate Number
PTB220AAC1ATA1AR C0220002 B129/2012 T01155
Erico 4400 304455 573112012 N/A
Fluke 187 ' 88730019 9/14/2012 N/A
C = — oS- §-2a¢)T
Quality Assurance | Qate

F75107 Rev C This certificate-will not be reproduced except in full,
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Procedure/Farm No. 1120.BM3
Revision No. 1

Date 5112

Page 1 of 2

CALIBRATION PROCEDURE & WORKSHEET
FOR A MET ONE BAM-1020 PM;; MONITOR
(Using a BGI deltaCal)

Project: Bew‘ PUV\ Mg

3

Site: ,
Technician: _ Rey Rae fman Site Elevation:  ~ 5§85
Date/Time: (;;./9(/ 11 V22 5T - S 4ot
Make Model SIN
Sampler Met One BAM- 1020 N SSO7?
Sampler Thermometer Met One Bx 536 A )
Cal Thermometer BGI deltaCal oo
- Cal Barometer BGI deltaCal . Y90
Cal Flow Device BGI deitaCal Y20

lLeak check: Mzake sure pump is off. Remove the inlet head and connect the leak check

device (part no. BX-302 or equivalent). From the main menu, go to “TEST" then “TAPE"
screen, advance the tape one window. From the main menu go to *TEST" then “PUMP”
screen, turn on the pump. Make sure device is set to closed position. After a few seconds,

lo see that the flow is below 1.0 LPM. Turn pump off. Remove leak check device.
PASS PFAIL cicte ore Flow: { 26 ?_ LPM (should be less than 1.0 LPM)

il. Selftest: From the main menu, go to “TAPE” then "SELF TEST". circle one

As Found Calibration: Connect the NIST-traceable reference flow measurement device.

- From the main menu, go to “TEST" then “FLOW" screen. Record the temperature and

pressure readings in the “As Found” table. Using the “NEXT” hot key, scrofl through the
Ambient Temperature “AT” field and Barometric Pressure “BP” field. When you get the cursor
to the “FLOW 1" field, the pump will start. Let the pump run for five minutes at the point, then
record your readings. Repeat this procedure for all three flows. '

Ambient Temperature (AT °C)

As Found

BAM

REFERENCE -

Difference |

S&c ([-_ Cf-‘/.r /J.ﬁc/‘

P AVTe
Baromelric Pressure (BPmmHg) | <. R e, lidoee,. ‘oren
Flow 1 Reading (15.0 LPM) /5.0 19.9¢
Flow 2 Reading (18.4 LPM) g Y (8. HG
Flow 3 Reading (16.7 LPM) e .M 1. 65

~ The temperature readings for the BAM and calibration thermometer should agree to within *
2°C. The barometric pressure readings should agree to within £ 10mmHg. The manufacturer’s
Operation Manual calibration procedure desires that the sampler and reference flow rates

should agree to £1%.
Calibration in Step [V.

If the readings are outside of these limits, proceed to the “As Left’



Procedure/Form No. 1120.BM3
Revision No. 1

Date 5712

Page 2 of 2

V. As Left Calibration: Following the procedure in Step ill, enter the flow calibration screen.
Calibrate your temperature and/or pressure if necessary. [If you do not need to adjust a
parameter, press the “NEXT” hot key to scroll through, and notate “NA” in the appropriate
boxes. To calibrate the temperature/pressure, adjust the *STD" field to your reference device
reading using the red arrow keys. Hit the “CAL" hot key, both the “BAM” and “STD" reading
should now read the same. Record your adjusted values in the “As Left” table.

Hit the "NEXT" hot key to scroll to “FLOW 17, let equilibrate. for five minutes; calibrate as
necessary. To calibrate, set the “STD" field to your reference device reading and hit the "CAL”
hot key. Record your readings in the “As Left’ table. Follow this procedure to calibrate the
remaining flows as necessary. The "CAL” hot key will only adjust “FLOW 3°, and only after
you have entered the “STD" for “FLOW 1" and “FLOW 2". This is a three point calibration; all
points must be accurate to properly adjust the flow of the BAM.

As Left
BAM REFERENCE ‘% Diff Difference

Ambient Temperature (AT °C)~
Barometric Pressure (BP mmHg)
Flow 1 Reading (15.0 LPM)

Flow 2 Reading (18 4LPW)

Flow 3 Reading (16.7 LPM)

Hit “EXIT” to return to Main Menu. Leave unit in Main Menu reading
“Status: ON"

Record End Time > 20D E5Y7

Comments: Sed <_Qr Qem Bao‘fo,mum] %NL — Vv bagm@lkaOES?
Factony badiargua (BKED) s ~02.0009

Sed BYGED . @.0000 o 72k desT
BKGD test co Goooo G/q/a, iS0OEST H 3-/3/1 Qngs:f

Byo, Cone yneaSored v <00 Spsfmd = — 0.000S yue /m3

Ness—~BEGD (anstast= FOSE Y0.0005 my A‘\}

22\ Cove TV RE w ACIYAL

D.fh'\-ﬂ; 'C_/G“ac.\;—imn' Covmence (3 \MODE ST

\

Site

Date_O/ .C?[ fgr
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Form No. 2095D.1
Revision No. 2

Date 5/12
Page 1 of 1
BAROMETRIC PRESSURE CALIBRATION FORM
Project_Beor Ron M 12 Site 3
Date 6/ /]~ ' Technician__Hg y Roetman
Manufacturer Model No. Serial No.
Site Sensor M et (D, B¥% 596 NEYoS
Data Acquis. Met Gne BAM 1020 NS 507
Field Barometer __ R T o Ms Cal 430
Field Barometer Certification Date: 3 / 2 / L
Location of Sensor: B~ On  _masi  of BAM
L System Inspection. Cable | /Uo Yot Sensor }\}Rw
iL. Pre-adjustment System Check
: Data Logger Field Cal. Device i
TIME Reading —— — leferiime
(ES ) ~ eaaing ea Ing// { o~ )
T (hn [J 5) (e HS ) 3
[2 23 47 146 P v 1,
17 49 7147 2458 | /7 +]S
{31 M 4SS |/ N T

lll.  Maintenance and Adjustments

1) I needed, complete maintenance, repairs and/or adjustments as per manufacturer's

operation manual.
2) Describe any maintenance, repairs or adjustments in the Comments Section of the form.

IV. Post-adjustment System Check (if necessary}
Data Logger Field Cal. Device
Tim eading =

Diff
( ) ( 5 Reading eading /l/xeze'nce)
~— ) L t— |
/)\\
/ N /A \\ -
/ N7 —
——"

Comments:

McVEHIL-MONNETT ASSOCIATES
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Form No. F2134G.1

Revision No. 2
Date 10/08
Pagelof 1
TEMPERATURE CALIBRATION FORM
Project Pocr R\m NATE>S Site 3
Date/Time (;’/ G ’/ 1L Technician Rm}, Q 0 & e
Manufacturer Model No. Serial No.
Sensor Met O pa Rrg e RX5%6 NTYDS™
Data Acquisition MelF Ono BAM h20 Nsso7
Ref. Thermometer Coo per YT IDROA C3p6396
System Inspection: Cable Mew Sensor [ew Radiation ShieldAvotor Mew (Pass/Fail)
List Weather Conditions (wind, sky cover) A fev cfo o, A /2 )reeze
Sensor Height ~ }._pr AGL —pon BAM mes
Calibration Point:___ | ¢ £ H 2D Bad b
Reading, Time (€57 )| Data Acq. System (°C) Ref. Thermometer {°()
1 [24Y $0.,2 0.0
2 1249 +0O. 1 0.0
3 1146 +Q. 0.0
4 V24— + 0./ C.Q
5 {244 +0,) 0.0 Difference
‘Average 1 0» , O Y + O;J ) |
Calibration Point:__ W4 r m H 2 0 Ruath
Reading Time (&57)| Data Acg. System (°¢) | Ref. Thermometer (% )
i | 1237 22,1 2272
2 [23% 23,0 22,2
3 239 22 4) 22,2
4 [2Y@ 22,1 22,2
5 124/ 22,0 22.2 Difference
Average 27 . ] 22.2 -~ (°C)|
_ Calibration Point: H 9] Y)l' W a Y’ er BQ‘}'»L
Reading Time (£57 )| Data Acqg. System (°C) Ref Thermometer (°C )
1 (252 | 441 9.3
2 253 “id o3
3 125y Y94, 2 413
4 12855 4/, 2 412
5 125¢ i, Yy, 2 Difference
Average Hi, | 4} 3 -0 2 (°C)‘

1f needed, perform cleaning and maintenance. Describe any work performed

COMMENTS:

McVEHIL-MONNETT ASSOCIATES



Met One Instruments, Inc.
@& 1600 Washington Blvd. Grants Pass, OR 87526 (541} 471-7111 www.metone.com

Certificate of Calibration

Model BAM 1020
Beta Attenuation Mass Monitor

BAM 1020 Serial Number: ~ N5507

Sales Order:
Calibration Performed By: Tasey Graves Calibration Date: 4/27/2012
Final Quality Inspection by: J_‘ W : Tospection Date: ¥y — | '3
. i .

Configuration: L1 PM 10 FEM XIPM 2.5 FEM [ ]PM 10-2.5 Coarse FEM [(IpM10EU [1PM2.5EU
Condition: New Unit [ Demonstration Unit [_] Repair/Upgrade/Recalibration

The BAM 1020 is designated as a U.S. EPA Federal Equivalent Method (FEM) for PM,, and PM, ; continuous particulate
monitoring in accordance with 40 CFR. Part 53, when equipped with appropriate settings and aceessories. Older
revision units must be upgraded to the latest specs in order to be PM, s compatible. See the manual for details.

PM,, EQPM-0798-122 PM, ; EQPM-0308-170 PM,,, s EQPM-0709-185
{ Factory Calibration Settings _ Other Unit Parameters ‘
i Name Setting Description BAM 1020 Firmware: |  3236-5v3.6.8 I
K 0.966  |Concentration Slope Multiplier Report Processor Firmware: | 80353-03 V2.1.1
BKGD ~0.0008 |Concentration Offset, mg/m’ Panel PC Software: N/A
ABS 0.834 | Span Membrane Mass mg/cm” Beta Source Serial Number: TV499 “
HswW 0.302 | Absorption Coefficient Beta Detector Voltage Vic: -925
Cy 1.040  |Flow Sensor Coefficient of Variahility AC Power Supply Setting: 120/60
FI Q, 0.000 |Flow Sensor Zero Correction SLPM Concentration Stability Results
These settings are unit-specific calibration values which have been Hourly Sensitivity (o) 0.0016
detexjmin.ed durilf:g dynamic testing, and should never be chaﬂg?d without Hourly Detection Limit (2 o) 3.2
specific instructions from Met One Instruments. See the operation manual. -
The BEGD background correction value may be field audited and altered. 24 Hour Detection Limit (2o / S) 0.64
: Test and Calibration Standards
Standards Model SN Cal Due i
Flow Meter DC-HC-1 Cell 2251, Base 3432 10/7/2012
MULTIMETER 189 Multimeter 32310054 6/8/2012 l
BAM _ 083D-1-6 X6315 5/25/2012
Baro Pressure BP 091 (26/32-1) B5817 5/2/2013 ‘
BAM-1020 FEM2.5 BAM-1020 FEM2.5 N2402 2/10/2013 l

This instrument has been tested and calibrated to meet the manufacturer’s published specifications at an ISO-900) certified facility. The
standards used for the calibration are on record and traceable to the National Instinte of Standards and Technology (NIST), and have
accuracies equal to or greater than the mstrument being tested. The calibration system complies with MIL-STD-45662A. Complete test
records for each unit are maintained by Met One Instruments, Inc. and are available upon request. The BAM-1020 mass measurement

subsystem does not require any periodic recalibration except in cases of factory repairs to the beta measurement subsystem or its
components.

Document Mo, BAM-IGEG.4100 Bev D




¢~ 1600 NW Washington Bivd (541) 471-7111

’/ ‘ Grants Pass OR 87528 {541) 471 71186 Fax

Calibration Certificate

instrument BX-596 .
Job Number | _ MOI Q.C. Check Off . —
Customer - 1 iD=3.50V £ 0.05VDC
Serial Number N5405 Tested By Lisa Quackenbush A

Te B +2.25C
Calibration Date 411712012 Test Procedure TP600226 mp AM 2.2

Baro BP #1.50mm Hg

This instrument has been calibrated against a Vaisala PTB220 factory working standard, The Vaisala PTB220 is traceable to the
National Institute of Standards and Technology (NIST, USA) via Vaisala Measurement Standards Laboratory (MSL).
Recommended calibration interval is 12 months from the first day of use.

Reference Observed Cbserved
Test Pressure Pressure Pressure Temperature Correction Tolerence QA
hPa hPa “hPa* Deg C hPa hPa Pass/Fail
600 602.09 501.98 -50.60 0.11 +-0.35 ® Pass O Fail
700 701.84 70168 -50,60 0.15 +-035 |[®Pass O Fail
800 800.48 80040 |  -50.60 0.08 +-035  |®Pass O Fail
800 900.23 900.38 -50.60 0.15 +-035  |®Pass O Fail
1000 1000.03 1000.12 -50.60 -0.09 +-0.35 ® pass O Fail
1100 1097.79 1097.86 -50.50 -0.08 +-035  |®Pass O Fail

* Data recorded using SDJ-12 inteface. To obtain the frug pressure, add the correction to the observed pressure reading.”

€ Pressure Reference Observed
Analog Pressure Voitage . Pressure Difference Tolerence QA
Test hPa ** Output hPa hPa ** hPa PassiFail
0-25V 10208 2.008 1021.28 0.48 +#-20  |®Pass O Fai
Sensor Range is 700-1100 hPa ** Difference = Observed Pressure - Reference Pressure
Temperature
Analog Reference Voitage Observed Difference Tolerance : QA
Test Temperature C Output Temperature G| Degrees C*** Degrees C Pass/Fail
0-2.5V 220 1633 22,05 0.05 #10  |®@Pass OFai
Sensor Range is -40 to +55 Degrees C = 0-2.5 Vidc out * Difference = Observed Temperature - Reference Temperature

Power Conditions

+Vin: 12 - 1Vdc Current 1 +H-5mA
Type Equip S/N Calibration Due Date Certificate Number
PTB220AACTATA1AB 0220002 612912012 T01155
Erco 4400 304455 513112012 N/A
Fluke 187 88790018 9142012 N/A
f7 C4
.- OGS T
Quality Assurance Date

F75107 Rev C This certificate will not be reproduced except in full.



Appendix C ,
Certificates of Calibration - PM;, Flow Rate Calibration Devices



TiSCH ENVIROMENTAL, INC.
145 SoUTH MIAMI AVE..
VILLAGE OF CLEVES, OH 45002
513.467.9000.
877.263.7610 ToLL FREE
513.467.9009 FAX
WWW.TISCH-ENV.COM -

AIR POLLUTION MONITORING EQUIPMENT o
ORIFICE TRANSFER STANDARD CERTIFICATION WORKSHEET TE-5028A

Date - Jan 11, 2012 Rootsmeter S/N 0438320 Ta (K) - \ 294

Operator Tisch Orifice I.D. - 148N Pa (mm) - 750.57
. "METER ORFICE
DPLATE VOLUME VOLUME DIFF DIFF DIFF DIFF
OR _ START . STOP VOLUME - TIME Hg H20
vDC # (m3) {m3]) (m3) (min) (oot (in.)

1 NA NA i.00 1.28690 4.1 1.50

2 NA NA 1.00 0.9930 6.9 2.50

3 NA NA 1.00 0.9060 8.2 3.00

4 NA NA i1.00 0.8390 9.6 3.50

5 NA NA i.00 0.6310 16.5 6.00

{(x axis) (v axis) (x axis) (y axis)
Vstd Qstd Va Qa
0.9955 0.7741 1.2254 0.9945 0.7733 0.7665
0.9918 0.9988 1.5820 0.9907 0.9977 0.989¢
0.9500 1.0927 1.7329 0.9890 1.09816 1..0840
0.9882 1.1778 1.8718 0.9871 1.1766 1.1709
0.9789 1.5514 2.4507 0.9779 1.5498 1.5330
Qstd slope (m) = 1.57687 Qa slope {(m) = 0.98741
intercept (b) = 0.00803 intercept (b) = 0.00502
coefficient {(r).= 0.99991 ccefficient (r) = 0.993891
y axis = SQRT[H20(Pa/760) (298/Ta}] v axis = SQRT[H20(Ta/Pa)]

CALCULATIONS

vstd = Diff. Vol[(Pa-Diff. Hg)/760] (298/Ta)
Ostd = vVstd/Time

Va = Diff Vol [(Pa-Diff Hg) /Pa]
Qa = Va/Time

For subsequent flow rate calculations:

Qstd = 1/m{[SQRT (H20{Pa/760) (298/Ta))]l~- b}
Qa = 1/m{[SQRT H20(Ta/Pa)]l- b}



Certificate of Calibration

- . Date af Cafibration
160 West Kiowa Avenue 5/0k2012
Laboratory Tesl Number Elizabeth, CO 80107 Date Due
45324 {303} 841-7567 5102013
Tested far McVehii-Mannett Associatss, Ins- Englewoed, €0 PO Number; a00-Met-582
instrument Under Test
Manufecturer: Cooper Instruments Migr. Spec'd Accuracy; 2B3°F
Medel; TC1paA As Received, this meter mests specificallons (YN} Y
Serial Number. 305956 After Calibrasian, This meter meets specificatians (Y/N) Y

Test Results - Thenmameter Only - Resistive input to simulate an ideal probe

Slmulated Tamparatura Calfbration 85 Recelved After Calibration*

«31.0°F /.35.0°C -31.0 -35.0

~22,0°F /-30.0°C -22.1 =301
5.0°F f-15.0°C a0 -15.0 *Nate: If no “Afer Calibratign"data is
MH0F AT 3.0 1.1 provided, no adjusiments wese made fo
T1.0°F/25.0°C 7.0 25.0 the ealibration of the meter,
SB.EF/3T.0C 98.6 370 The celibration was lefl "As Received”.
113.0°F F 45.0°C 113.0 45.0

292.0°F /1p0.0°C 2121 1004 .

293.0°F 1 145.0°C 2920 1444

SYSTEM CALTBRATIDN RESULYS -

The datz below represenls your system calibration — Yaur th with probe(s). Please nate that sinca this IS & system caiibratian, this cesification is vafid only
with the speciic probes tested. If you have mulliple meters andfar probies, yau must ise cxre nol ta switch tiem, The accuracy of our syster is atleast 4 imes better
than the specified accuracy 8f yaur instrumend, unless noted below. Our systems uncerisinty Used for this cafibration is 0.037°F.

The standard used ta verify the calibration of your system is a1 Enes-Eulechnics, Madet 4400, 5/N; 303082

Calibrated on 422072012 Reealtdate  04/20/2013

Tech Instrumentation, he, certifies thalt your syslem meets ar excesds afl published specifications unless otherwise noted in the cansments sectian below. The
cafibration data belawwas ahtaipad using r vent standards thal are tr bie to thy Natienal institute of Standards and Technelegy (NIST) or naturat physicat
constants, by immersing the probe in @ constant temperature Dath with sur standard which determined the aciual test temparature, The results stated en this report
relate only to the ftems specifically identified. This report may not be reproduced except in futl, withaw approval of Tech Tnstrumentatian, Ine.

Test Procedure Used: TMEgA Uncestainly Eslimate: 0.037°F
A tance Criledig: Manuf: r's Spedlicalions

Probe Model 1075 Froba Modsl 1075 . Probe Model 1075
Froba SMN 306556 Proba SN ci08sst Probe SN c306956

Qegrees F Qegrees C Degrees F Degrees C Degreas F Oegrees ©
Bath Temp -19.97 Bath Temp 10.00 Bath Temp 39.99
Proba Temp -200 Probe Temp 10.0 Probe Temp 299
Probe Modsl Froba Model Proba Modat
Proba SN Proba SN Proba S/

Degraes F Degrees C ' Degrees ¥ Qegrees C Dagees F Degrees C
Sath Temp Bath Temp Bath Temp
Probe Temp frobe Temp . Probe Temp
Proba Modsl Probe Model Proba Model
Probe SN Proba SN Probae SN

Degress F Degrees C Oegrees F Qegress © Degrees F Qegrees ©
Beth Temp Bath Temp Bath Temp
Probe Temp Probe Temp Probe Temp

B et
= Ambient Temparatusa; Ti5F

Aulbarized signi( M Ambient RH: 20%

/iiqmt Rossmuelier 1

Comments:




BGI INCORPORATED 58 GUINAN STREET WALTHAM, MA 02451
NIST Traceable Calibration Facﬂ:ty, Reg:stered ISO 9001:2008

SE

CERTIFICATE OF CALIBRATION - NIST TRACEBILITY

(Refer to insiruction manual for further details of calibration)

deltaCal Serial Number: 000490 DATE 2-MAR-2012

Calibration Operator: Brian DeVoe

Critical Venturi Flow Meter: Max Uncertainty = 0.346%

Serial Number: 1A CEEST NVLAP NIST Data File 07BGI-0001
Serial Number: 2A CEEST NVLAF NIST Data File 07BGI-0003
Serial Number: 4A CEEST NVLAP NIST Data File 07BGI-0002

Room Temperature : Uncertainty = 0.071% Room Temperature: 22.7 C

Brand: Brooklyn Thermometer  Serial Number: 9418
NIST Traceability No. 516837

deltaCal:
Ambient Temperature (set): 22.7 C
Aux (filter) Temperature (set): 22.7 C

Barometric Pressure and Absolute Pressure

Vaisala Model PTB331 Accuracy: 0.03176%

S/N D1430002
NIST Traceable Princo Cert. No. P-7485

deltaCal:
Barometric Pressure (set): 763 mm of Hg

Results of Venturi Calibration

Flow Rate (Q) vs. Pressure Drop (AP). Where: Q=Lpm, AP=Cm of H,O
Q= 3.81336 AP ~ 0.51379
Overall Uncertainty: 0.35%

Date Placed In Service -
(To be filled in by operator upon receipt)

Recommended Recalibration Date _
(12 months from date placed in service)

Revised: July 2007



To Check a deltaCal

2-20 Lpm

Maximum allowable error at any flow rate is .75%.

Serial No.

Reading
Abs. P
Crit. Vent.
mm of Hg

#2 220.72
494 43
#1 2563.38
426.01
489.19

490

Crit. Vent.

Temp

216
21.6
21.6
21.6
21.6

Q

760/20

Fiow
Lpm

244
5.52
9.81

16.62

19.12

QA
Flow
Lpm

2.45

5.55

9.86

16.71
19.22

2—Mar~1 2

QA
deltaCal
Indicated

2.46
5.53

9.84
16.70
19.26

Average %

BD

Bp= 763
T= 227

% Error

0.37
-0.33
-0.20
-0.07
0.21

0.00

mm of Hg
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Bear Run Mine June 2012 Startup Performance Audit Report

1.0 INTRODUCTION

McVehil-Monnett Associates completed the meteorological and particulate sampling
performance audit for Peabody Midwest Mining LLC at the Bear Run Mine located
northeast of Carlisle, Indiana on June 19, 2012. This report summarizes the results of the
performance audit that was conducted in accordance with the following guidance
documents:

»  “Quality Assurance Handbook for Air Pollution Measurement Systems”, Vol. Il
Part II, Reference Methed for the Determination of Particulate Matter as PMp in
the Atmosphere (High Volume PM;¢ Sampler Method), U.S. Environmental
Protection Agency, September 1997

o  “Meteorological Monitoring Guidance for Regulatory Modeling Applications”,
(EPA-454/R-99-005), February 2000.

The remainder of this report is divided into sections on specific auditing procedures
(Section 2.0), audit results (Section 3.0), and conclusions (Section 4.0). Attachment A
contains the audit documents and Afttachment B contains the audit instruments’
calibration certificates and documentation.
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2.0 AUDITING PROCEDURES

The meteorological parameters audited at the site meteorological tower were horizontal

wind speed and wind direction at [0 meters, temperature at 2 meters, precipitation and
barometric pressure.

Wind direction was audited for linearity and vane orientation. The linearity of the sensor
was tested using a linearity wheel to set the vane at 10 different directions and checking
the system response. The vane orientation was checked by sighting the vane to the tower
vertical member in both directions and comparing the system output to the known
azimuth of these vane positions. In addition, a landmark position was used to check

orientation. Vane bearing torque was measured using a vane torque gauge manufactured
by the wind sensor’s manufacturer.

Horizontal wind speed was audited using a selectable speed anemometer drive, which
turns the sensor anemometer shaft at five rates of rotation. The values recorded by the
wind speed measurement system were then compared to the target wind speeds for these

rates of rotation. The starting torque of the wind speed sensor was measured using a
torque watch gauge.

Temperature was audited by comparing the system output to a calibrated digital
thermometer at three different temperatures (an ice water bath, a warm water bath, and a
hot water bath).

Barometric pressure was audited using an audit barometer and comparing the readings to
the site sensor or sampler pressure sensor. '

The tipping bucket precipitation gauge was audited by adding a precise volume of water to
the gauge from a Class A measuring pipette. The average amount of water needed to tip the
precipitation gauge bucket one time was calculated from the amount of water input divided

by the number of bucket tips. This average value was compared to the manufacturer's listed
value for volume per tip.

The continuous PM,o samplers (low flow) were audited with a certified volumetric flow
device called a delta calibrator (deltaCal). The deltaCal gives a direct indication of the
flow rate of the sampler, which was then compared to the flow rate displayed by the
microprocessor of the controlled sampler. The deltaCal is an EPA-FRM compatible ficld
audit device. The deltaCal measures the volumetric flow rate by utilizing a pressure
transducer to assess the pressure drop caused by the air being drawn through a venturi.

The inhalable particulate (PM,o) sampler ¢high flow) was audited using a calibrated critical
orifice. The audit flow rate determined from the orifice calibration curve was compared to
the sampler flow rate that was calculated using data from the most recent calibration curve
for the sampler. The actual flow rate of the PM;o sampler was also compared to its design
flow rate of 1.13 actual cubic meters per minute (acmm).
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3.0 AUDIT RESULTS

Three sites were audited for Bear Run Mine, Site 1, 2, and 3. Site 1 has a continuous Met
One BAM 1020 PMo (low volume) sampler and a Tisch Environmental (high volume)
PMio sampler. Site 2 has a BAM 1020 sampler and Site 3 has a BAM 1020 and the
meteorological instrumentation.

Site 1

Site-1 has two different types of PM;q samplers; one Met One BAM 1020 (continuous)
and one Tisch Environmental high flow sampler.

All the audit results were acceptable for the BAM 1020 sampler and are detailed in Table
1. Copies of the forms are contained in Appendix A. The audit measured flows of 14.81,
16.55 and 18.33 lpm at the sampler reported rates of 15.0, 16.7 and 18.4, respectively.
The percent differences of these flows are 1.3, 0.9 and 0.4, respectively. The audit
acceptance is 4.0 percent. The leak check and self test passed.

The temperature and pressure sensors used by the BAM sampler were also audited and
passed the audit specifications. The results of the temperature and pressure audit are
detailed in Table 1.

The audit flow rate, which is determined from the orifice calibration curve, was
compared to the sampler flow rate from the most recent calibration curve for the sampler.
The Tisch PM o sampler flow rate of 1.117 actual m*/min (acmm) was 0.8% lower than
the audit flow rate of 1.126 acmm. The result was within the +7 percent acceptance limit.

The actual flow rate of the PM;o sampler was also compared to the design flow rate of
1.13 acem. The audit determined the actual flow rate to be 1.143 acmm or 1.2% higher
than the design rate. The result was within the £10 percent audit acceptance limit.

The temperature and pressure sensors on the Tisch sampler were also audit and found to
be within audit specifications. The results are detailed in Table 1.

Site 2

All the audit results were acceptable for the sampler and are detalled in Table 2. Copies
of the audit forms are presented in Appendix A. The audit measured the flows of 15.02,
16.67 and 18.43 Ipm for the sampler reported rates of 15.0, 16.7 and 18.4 lpm,
respectively. The percent differences of these flows are -0.1, 0.2 and -0.2, respectively.
The audit acceptance is 4.0 percent. A leak check and self test were completed and all
results were passing.

The temperature and pressure sensors used by the BAM sampler were also audited. The

results of the temperature and pressure audit were w1th1n audit specifications and are
detailed in Table 2.
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Site 3
Meteorological

Results for the meteorological audit are presented in Table 3. Copies of the audit forms

for the meteorological sensors are contained in Attachment A. A brief discussion of the
results follows.

At the Bear Run Creek meteorological station, the wind direction audit results indicated
that the system response was linear and the vane was correctly oriented. The data logger
response to pointing the vane toward the tower vertical support was 61.1°. This is within
0.9° of the target azimuth of 62.0°. The vane was then pointed along the support in the
opposite direction. The data logger response read 241.0°, with the target azimuth of
242.0°. Another landmark was surveyed, a power pole with target azimuth readings of
184.5° and 4.5°. The data logger response to pointing the vane at the power pole was
183.3° and 3.2°, respectively. The wind direction sensor output was correctly aligned to
true north with a magnetic declination of 3.5 degrees west of true north.

The linearity test of the wind direction sensor yielded results within the £3° accuracy
range of the sensor. Table 4 below presents the linearity calculations for the sensor.
Average fixture bias through the range was 2.3°. In order to remove the bias of fixture
misalignment, the system output measurement is bias-corrected. The bias-corrected

linearity error varied from -1.2° to +1.2°. From Table 4, the bias-corrected output is
within audit tolerances of +3°.

Figure 1 presents a graph of this error over the fixture settings for the audit. The error is
positive for azimuth bearings less than 180 degrees and negative for azimuth bearings
over 180 degrees but all within the +3° accuracy specification. The wind direction vane
torque could not be measured because it was too windy but the sensor is new in good
working order and turned freely.

The horizontal wind speed audit results were excellent with the site values matching the
target audit values. The wind speed audit accuracy limits are £(0.5 mph + 5% of
observed). The starting torque for the horizontal wind speed sensor was measured at less

than 0.2 gm-cm. The manufacturer-specified new instrument starting torque for the
horizontal wind speed sensor is 0.3 gm-cm.

Audit results for the 2-meter temperature sensor was satisfactory. The 2-meter sensor

response was within +:0.3°C of the audit temperatures which met the +0.5°C acceptance
limit. '

A barometer is installed at Site 3. The barometer is manufactured by R.M. Young and is
connected to the data logger system. Readings from an audit barometer were compared
to the on-site pressure readings. The audit barometer is an electromic barometer
manufactured by Druck, Model DPI-740. The audit and site barometer difference was
-0.017 inches of mercury, well within the acceptable limit of + 0.09 inches of mercury.
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The resuit of the precipitation gauge audit was excellent. The audit measured a volume
of 2.04 milliliters (ml) of water per tip whereas the manufacturer specified 2.0 mi of
water per tip. In addition, according to the manufacturer, each tip represents 0.1 mm of
precipitation and was correctly reported in the data logger output table.

Particulates

All the audit results for the particulate sampler were acceptable and are detailed in Table
3. The audit measured flows of 14.97, 16.69, and 18.52 Ipm at the sampler reported rates
of 15.0, 16.7 and 18.4 Ipm, respectively. The percent differences of these flows are 0.2,
0.1 and -0.6, respectively. The audit acceptance is +£4.0 percent. The audit completed a
leak test and self test and the results were passing.

The temperature and pressure sensors used by the BAM sampler were also audited and
found to be within the audit specifications. The resuits of the temperature and pressure
audit are detailed in Table 3.
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40  CONCLUSIONS

This performance audit provides documentation of the current operating characteristics of
the meteorological instrumentation and particulate sampling equipment. The
meteorological audit results indicate that all instrumentation audited were operating
- within EPA-specified accuracies. All the particulate sampler audit results were within
EPA-specified accuracies for flow, temperature and pressure.



Table 1
Audit Results
Bear Ruon Mine Site 1

Meteorological and Particulate Instrumentation

June 19, 2012
Audit
Audit Value Site Value Difference Acceptance
. Limit
BAM Sampler
Particulate Matter (0pm) 14.81 alpm 15.0 alpm 1.3%
Flow rate 18.33 alpm 18.4 alpm 0.4% +4%
16.55 alpm 16.7 alpm 0.9%
. 0.0°C 0.7°C 0.7°C
Particulate Matter (opm) 21.3°C 2L1°C 0.0 +2.0°C
Temperature - - - ’
43.4°C 43.1°C -0.3°C
. 747.8 mm Hg 747 mm Hg -0.8 mm Hg
Particulate Matter dowm) |™7470 mmHg | 747mmHg | -0Smmig | +10mmHg
747.9 mm Hg 747 mm Hg -0.9 mm Hg -
Tisch Sampler
Fiow Check 1.126 m*/min 1.117 m'/min -0.8% +7%
Design Rate Check 1.130 m*/min 1.143 m*/min 1.2% £10%
0.0°C 0.3°C 03°C
Particulate Matter (1opm) 21.1°C 21.3°C 02°C +2.0°C
Temperature - - S ’
46.6°C 46.5°C -0.1°C
: ] 747.6 mm Hg 740 mm Hg -7.6 mm Hg
gf;t;s::ate Matter (10um) 747.7 mm Hg 740 mm Hg -7.7 mm Hg +10 mm Hg
7477 mm Hg 740 mm Hg -7.7 mm Hg




~Table 2
Audit Results
Bear Run Mine Site 2

Meteorological and Particulate Instrumentation

June 19, 2012

Audit
Audit Value Site Value Difference Acceptance
Limit
Particulate Matter (10nm) 15.02 alpm 15.0 alpm -0.1%
Flow rate 18.43 alpm 18.4 alpm -0.2% + 4%
‘ 16.67 alpm 16.7 alpm 0.2%
i 0.9°C 0.8°C -0.1°C
Particulate Matter (1opm) 73.0°C 71.8°C 07°C 49 0°C
Temperature : - - ’
41.3°C 41.3°C 0.0°C
cul 748.5 mm Hg 747 mm Hg -1.5 mm Hg
varticulate Matter (om) |™728’5 mm g 747TmmHz | -15mmig | +10mm Hg
748.5 mm Hg 747 mm Hg -1.5 mm Hg




Table 3

Audit Results
Bear Run Mine Site 3
Meteorological and Particulate Instrumentation
June 19,2012
Audit
Audit Value Site Value Difference Acceptance
Limit
: 62.0° 61.1° -0.9°
“Wind Direction 242.0° 241.0° -1.0° 450
Orientation Azimuth . 184.5° 183.3° -1.2°
4.5° 3.2° -1.3°
15.0° CW 16.2° 1.2°
45.0° CW 45.8° 0.8°
e 90.0° CW 90.5° 0.5°
System Linearity Check 135.0° CW 136.2° 1.20
(digital values are fixture 180.0° CW 180 5° 0.5° +3°
::a;-:t(;rrected, see Tabie 4 225.0° CW 97440 0.6°
270.0° CW 268.8° -1.2°
315.0° CW 313.8° -1.2°
345.0° CW 343.9° -1.1°
(.0 mph 0.0 mph 0.0 mph
3.4 mph 3.4 mph 0.0 mph (0.5 mph + 5%
Horizontal Wind Speed 8.0 mph 8.0 mph 0.0 mph of
13.7 mph 13.7mph 0.0 mph Observed)
4}1.2 mph 41.2 mph 0.0 mph
_ 0.0°C 0.0°C 0.0°C
2-meter Temperature 20.6°C 20.9°C 0.3°C +0.5°C
' 38.8°C 38.9°C 0.1°C
Precipitation 2.04 miftip 2,00 ml/tip 2.0% + 10%
29477 inHg 29.462 in Hg -0.015 in Hg ‘
Barometric Pressure 29.473 in Hg 29457inHg | -0.016in Hg +0.09 in Hg
29.460 in Hg 29.440 in Hg -0.020in Hg




Table 3 (cont.)

Audit
Audit Value Site Value Difference Acceptance
Limit
Particulate Matter (10pm) 14.97 alpm 15.0 alpm 0.2%
Flow rate 18.52 alpm 18.4 alpm -0.6% =4%
16.69 alpm 16.7 alpm 0.1%
Particulate Matt 0.0°C 0.3°C 0.3°C
articulate Matter (10pm) - . v o
Temperature 23.0°C 23.0°C 0.0°C +2.0°C
39.8°C 39.7°C -0.1°C
. 748.7 mm Hg 750 mm Hg 1.3 mm Hg
i?:;ﬁ::ate Matter (10um) 748.7 mm Hg 750 mm Hg 1.3 mm Hg +10 mm Hg
748.7 mm Hg 750 mm Hg 1.3 mm Hg
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Table 4

Wind Direction Linearity Check

Fixture System Difference Bias Corrected
Setting Output From Bias Corrected Linearity
(A) (B) Target Qutput (BCO) Error

(degrees) (degrees) (degrees) B-C BCO-A
15 cW 18.5 35 16.2 1.2
45 CW 48.1 3.1 45.8 0.8

C 90 CW 92.8 2.8 90.5 0.5
135 cW 138.5 3.5 136.2 1.2
180 ow 182.8 2.8 180.5 0.5
225 cW 226.7 1.7 224.4 -0.6
270 cW 271.1 1.1 268.8 -1.2
315 cW 316.1 1.1 313.8 -1.2
345 cw 346.2 1.2 343.9 -1.1
Average Bias (C) 2.3
Figure 1
WD Linearity Error - Bear Run
3.0
20
g = 10 + < *
N % L +*
w - 0.0
Eg
[« *
24 10 py . -
-2.0
-3.0
0 90 180 270 360
Fixture Position {deg)
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ATTACHMENT A

METEOROLOGICAL AND PARTICULATE PERFORMANCE AUDIT
DOCUMENTS



Procedure/Form No. 1147.BM2
Revision Mo. Original

Date 5/09
Page 1 of 1
AUDIT PROCEDURE & WORKSHEET JP 0
FOR A MET ONE BAM-1020 PM;o MONITOR 7aliz
{Using a BGI deltaCal)
Pro;ect m ;5_;,4/ Mune : - Site: l . e
Auditor: Site Elevation: . *SBE'
Date/Time: !’ ) 126 7
Make Model SN
Sampler Met One BAM- 1020 Al 570
Sampler Thermometer Met One BX 540k N pO
Audit Thermometer BGI deltaCal 357 v
Audit Barometer BGI deltaCal u5]
Audit Flow Device BGI deltaCal 457

1. Leak check: Make sure pump is off. Connect the leak check device, BX-302 or BX-305.

From the main menu, go to “TEST” then “TAPE” screen, advance the tape one window. From

the main menu go to “TEST” then “PUMP” screen, turn on the pump. Make sure device is set

to closed position. After a few seconds, look to see that the flow is below 1.5 LPM. Turn pump
amove leak check device. e

FAIL circle one Flow: E2c LPM  (chould be less than 1.5 LPM)

IL Selftest: From the main menu, go to “TAPE” then “SELF TEST™. @ FAIL  circle one

11. Audit: Connect the NIST-fraceable reference flow measurement device. From the main menu,
go to “TEST” then “FLLOW?” screen. Record the temperature and pressure readings in the “As
Found” table. Using the “NEXT" hot key, scroll through the Ambient Temperature “AT” field
and Barometric Pressure “BP” field. When you get the cursor to the “FLOW 1” field, the pump

will start. Let the pump run for five minutes at the point, then record your readings. Repeat this
procedure for all three flows.

e = BAM | REFERENCE | % Diff | Difference
Ambient Temperature (AT °C) See atladod Avdidshiet B

Barometric Pressure (BP mmHg) Seo. cffacld Fud:i Skt —
Flow 1 Reading (15.0 LPM) 50 14:8] L3 :
Flow 2 Reading (18.4 LPM) 8.4 (B33 By

Flow 3 Reading (16.7 LPM) .1 (655 A,

Hit “EXIT” to return to Main Menu. Leave unit in Main Menu reading

“Status: ON”

Record End Time

Comments:




Form No, F2005D. 1
Revision No, 2

Date 109
Page 10of 1
pa P
TEMPERATURE AUDIT FORM ~ P E\;\ =
Project ’BDDA/ EU/M/ More Site | .
Date DL, ! [Ci! (2 Aunditor  Jum KWA?,
Manufacturer Model No. Serial No,
Sensor et oie Br-39% AEY0
Data Acquisition Mot dae PAM 102D AS2TD
Andit Thermometer C ,qg;lger“ TMEG A C3¥sY¢z]
Sensor Height A2 i
Andit Point: -]:CQ/ '&m 'Pau,“ﬁ\,
Reading \@5\‘1}11113 Data Acq. System (Y7} Audit Theymometer (77)
1 | 84s 1.2 Qo
2 B4t 0.l @ v
3 Ny o b 0.0
4 1 0.5 6.0
5 B li’(? 0.5 D0 Difference
Average o7 &0 0.7 @) ‘
Audit Point____ | pra D5 Bufh
Reading ( 15l Time Data Acg. System ({') | Audit Thermometer (°C),
1 -1 859 20.9 A2 |
2 653 ETN a9 Ve
3 %K‘LL Y 27
4 s§ | ala - al.3
3 856 26,3, 253 Difference
Average 2l A3 ~C:2 (o)l
Aundit Pbint: _ Q—n{/ wa:t}-« B&jﬁb
Reading ( ﬂﬁ—x]‘u‘ne Data Acg. System (¥ ) | Audit Thermometer (°¢)
1 1 96¢ £3.0 439
2 D965 |l TER] v
3 qop 3. 3.3
4 G467 43,0 43.f
5 %o g ©2.9 g3.0 Difference
Average %3 é,_[ 43,18 ~£,3 e (}“l
COMMENTS:
Offline: __ SUS EST~ Ontine: O [0 EST

MeVEHIL-MONNETT ASSOCIATES



Form No. 2011.1
Revision No. 2

Date 5/06
Page 1 of 1
Vi
BAROMETRIC PRESSURE AUDIT FORM \a)
Project B_p,wa Qu/n/ Mo Site { ) v
Date QL{ i@! iz Auditor _ Jim M
_ Manufacturer Model No. Serial No.,
Site Sensor Mot O da Bx 596 N 5% e
Data Acquis. Met-paz. BAA-{020 NI 210
Audit Barometer DR UCK DPTEdo Yo (356
Audit Barometer Certification Date: 9] / l 7! [2.
Location of Sensor: On BMYU, @jm\} Mﬁa;f’ v
General Weather Conditions: CQQCW Saamaa_
System Inspection:  Cable &f, Sensor __ ng
TIME Data Logger F.leld Audit Device . Difference
(EST) Reading Reading Reading ( )
' ( mMofHg) (mmH‘}) (— ) mﬂt‘“ﬁu.-
B43 747 7978 — -0 -8
855 747 T4Y — 97
90 747 2679 — —0.9.
Comments:

McVEHIL-MONNETT ASSOCIATES
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Form Ne, F2005D.

Revision Ne. 2
Date 1400
Page 10f {
| Py P
. TEMPERATURE AUDIT FORM \./
: - ¥\\\?f
Project LR~ Site . 1
Date __ (;, [{q] i 2. . Auditor QM_QEM%
Manufacturer - Model No. Serial No.
Sensor Tisch Tav, TE—' 3037F Yo/
Data Acquisition Tisch Sav. TE~363 TF fgo! vd
Audit Thermometer Cgopw 'T"M 94 C35882/
Sensor Height [ m@,ﬁ\,
Audit Point: T&// L\)&jﬁ, B—u}l‘{\.
. 2 A
. Reading Gﬁ"ﬁme Data Acg. System (°C) | Audit Thermometer (¥ |
2 754 D3 0.0 /
3 755~ 0.3 )
5 ’757 €. 0.0 Difference
Average 8.3 oD 0.3 () |
Audit Point: (Lanm Wwolse Befl
Reading &9 ‘Tzlme Data Acg. System (°C) Audit Thermometer (°C)
L T 7591 92 L
2 LBeo 2{.3 alf \/
3 Yo/ 21.3 EYNi
4 Koz 2.3 YN
5 503 213 Qs Difference
Average A 3 &l [ Q2. {° dl
Audit Point; H@ yl ('\)ll ﬁ//\/ Bﬁ-m
Reading U"7 ’l’me Data Acq. System (°C} | Audit Thermometer (°p) |
i SQG 4749 "’{‘7;0 B
3 Bo% %atﬁ oS
4 3@? s 'F S
5 i D Lf['):Z. wa Difference
Average HoS o€ el (ol
COMIVIENTS: 9A1C
Offline: O Z@EQ} Oniine: 9 ) KS,E:/ST/

McVEHIL-MONNETT ASS0OCIATES



Form No. 2011.1

Revision No. 2
Date 5/06
Page 1 of 1
Jha P
BAROMETRIC PRESSURE AUDIT FORM 7\aliz-
- Ve
Project Bearw Kun Mluma ste_ L, S
Date Q,I[it}!]? Auditor . } g g k(@ Yy ,ﬁ
Manufacturer Model No. Serial No.
Site Sensor T: ',3(,‘/1, TE-303TF Ip |
Data Acquis. T’,’ gc,h, T:E —Z AT {_q,g ] \//
Audit Barometer __ R VLK DPE7YE O
Audit Barometer Certification Date: l‘/ 17 ! {2
- Location of Sensor: (‘\g/p\ Sﬂ/lbérar»eu/ i
General Weather Conditions: @QQ@A)J; Wwf?};_-
System Inspection:  Cable : 95, Sensor Jc;ﬁ,
( EST ) Reading Reading Reading ﬁm )
(un_ofHg) | (mube ) | (~— ) bty
746 740 72,6 — 76 -
756 40 %27 — ~ %7
80 740 47 7 i ~7.7
Comments:

McVEHIL-MONNETT ASSOCIATES



ProcedurelForm No. 1147.BM2
Revision No. Original

Date 509
Page 1 of 1
AUDIT PROCEDURE & WORKSHEET S .
FOR A MET ONE BAM-1020 PM,;q MONITOR T REU

(Using a BGI deltaCal) : '
Project: Mwz Site: =g %
Auditor: v Kuomonang Site Elevation:* 5 % .
Date/Time: _{& ﬂﬂ f2 E% {Q&k 2 EsYy

Make . __Model S/N

Sampler Met One BAM- 1020 N 5375
Sampler Thermometer Met One BY-596 =L 1A
Audit Thermometer BGI deltaCal 57 \/
Audit Barometer - BGI deltaCal 457
Audit Flow Device BGI deltaCal ’:é 57

I. Leak check: Make sure pump is off. Connect the leak check device, BX-302 or BX-305.
~ From the main menu, go to “TEST” then “TAPE” screen, advance the tape one window. From
the main menu go to “TEST” then “PUMP” screen, turn on the pump. Make sure device 1s set
to closed position. After a few seconds, look to see that the flow is below 1.5 LPM. Turn pump

off Remove leak check device. S -
(@ FAIL circle one Flow: 0 { 2’ LPM (should he less than 1.5 LPM) \/

I Selftest: From the main meny, go to “TAPE” then “SELF TEST”. {PAS/FAIL cicteane

III. Audit: Connect the NIS T-traceable reference flow measurement device. From the main menu,
go to “TEST” then “FLOW?” screen. Record the temperature and pressure readings in the “As
Found” table. Using the “NEXT” hot key, scroll through the Ambient Temperature “AT” field
and Barometric Pressure “BP” field. When you get the cursor to the “FLOW 1” field, the pump
will start. Let the pump run for five minutes at the point, then record your readings. Repeat this

procedure for all three flows.
= - = BAM | REFERENCE | % Diff | Difference
Ambient Temperature (AT °C) oo o Hoched Auashees B
Rarometric Pressure (BP mmHg) Se, alackdd AvdutS
Flow 1 Reading (15.0 LPM) [ 5.0 (5,02
Flow 2 Reading (18.4 LPM) 1293 (B.43
Flow 3 Reading (16.7 LPM) [(_,,;-i 16 7

Hit “EXIT” to return to Main Menu. Leave unit in Main Menu reading
“Status: ON”

Record End Time J 0249 E 57

Comuments:




Form No. F2005D.1
Revision No. 2

Date 1/09
Page 1 of 1
| '~ TEMPERATURE AUDIT FORM VASE:
- -
Project Bemz IQM , My Site Q& 7 } 1 |
Date (g ‘[ 19 ! /2. Auditor ik
Manufacturer Model No. Serial No,
Sensor Mot &g Br396 NSyl
Data Acquisition Yok e, BAMLB20 ASLTY vd
Audit Thermometer __{“ospens TWMAGA C2a¥84a)
Sensor Height A L vadio
Audit Point: T (’_,Q/ bdal;u (Pkﬁql'& [ l CE/W\Q&RMG_\
Reading W Yime Data Acq. System (') Audit Thermometer e}
1 (635 [.O If 3
3 (037 A 9%:] <
4 [ 03 8 Dn q O 7
3 1037 0.8 O b Difference
Average E: P T ) 90 | Cr )J
Andit Point: — lA) Bl 14 2@;@; Eﬁj EL
Reading @.? Time Data Acq. System (°#) | Audit Thermometer (°C)
1 { o4 2 &, Z 27:.0
2 otz 2148 32.0
3 1043 ALS 22:0 v
4 jotH v ) A2 © _
5 lfod<T Aodi] :Qa'-’ 2 Difference
Average 0.8 22 .0 0,2 (e l
Audit Point: ~ “—61’ Ud@ FPbﬂ‘f'fm
£af
Reading \Q’ Time Data Acg. System (f* ) | Audit Thermometer (")
i IOC;Y L} i 6 L{' l L S’
2 2% A3 1.5 e
3 o9 4.4 4.3
4 fosp 1.3 W2
5 [DS] HeZ ‘-” ) Difference
Average 4(,3 413 ec @l
COMMENTS:
Offline: 56\55 EST Online: lvs ZES\T_

McVEHIL-MONNETT ASSOCIATES



Form No. 2011.1
Revision No. 2

Date 5/06
Page 1 of 1
| A
BAROMETRIC PRESSURE AUDIT FORM 4 \q\ﬂ/
Project %&MQIMV Moo Site oy .
Date (v,,‘frq!{z_ Auditor !”’Mik ;“gﬂgﬁg%:
Manufacturer Model No. __ Serial No.
Site Sensor MQJ{TG b BL596 54| /
Data Acquis. Muot-Q ne BAM D20 N52TS g
Audit Barometer DR o00C DPr-74e 2Up-gi350
Audit Barometer Certification Date:
Location of Sensor: O n Pam MasT \/
General Weather Conditions: A@M%Mm%_
System Inspection;  Cable b{» Sensor D&,
TIME Data Lf?gger F.ield }.Xudit Device . Difference
(st) Reading Reading Reading ( )

G ofHg) | (mmbe) | (=) | “onmbg? |
i0]7 147 748.5 = ~.5 '
Ibzo 747 748, 5~ — de |
023 747 7485 — T 1%

Comments:

McVEHIL-MONNETT ASSOCIATES



Form No. F2004A¥.1
Revision No. Odginal

Date 4/10
Page 1 of 1
WIND DIRECTION AUDIT FORM Sq P
Tlaliz—
Manufacturer/ Model No. Serial No.
Sensor RV ous éi HA05-40 {1 8‘76? Project EQ&T‘R iwn Miﬂu‘ £
Vane Ruvouws £305-A6  _L%I6G g s 3
Digital Data Acg. CST (Ricon 4 83@.’5\332 Sensor Height /M lomTln
Compass  QOppaTe KBIL-3GC (3082  vae G/)jz
Theodolite — _ o Auditor LA
Torque Watch RM Yeuws Ul ToR RUE, é&gg — Reading Tos 6 vl
Solar Sighting:  Time Azimuth — Inclination
Magnetic Declination: 3.5%w C“F ™
Landmark #1 M ‘fmmsuppﬂr Landmark #2 ?@W@W
Azimuth bolu® (S © 3’1{ Azimuth [88.0 °
Azimuth : (O 2.0 ° Azimuth 1845 °
(cofdredP (corrected)
Landmark #1 Landmark #2
Target | Sensor-Dafa Acquisition System Target Sensor-Data Acquisition System
Azimuth °} | Azimuth(?) | Sine Cosine | AZmuth(®) | Azimuth ) |  Sine Cosine

bao | bh) | os23

\

;482 | [B4:S | 1833 | —60bi | —0:99F

2420 | 2o | —-B7B

3.2

-4g) | 45 | & o4 | 0998 |«

1

tjM/

System Linearity Audit
Degree Wheel ~ Data Ac. System Degree Wheel Data Ac. System
(Degrees) Readings (Deg) (Degrees) Readines (Deg)
15 18,5 225 26,7
45 %3,[ 270 L7/ ] ‘
90 / 315 3l e
135 !38 5 345 3.2
180 - 18Lg

Offline: l L}O@ﬁf?’\/

. Ontline: f UfBS EST/

McVEHIL-MONNETT ASSOCIATES



Form No. F2003D.1
Revision No.2
Date 1/09

Page 1 of |

VAol
WIND SPEED AUDIT FORM 7jeli-

Manufacturer Model . Serial No. Project BQMLi:uA s ee v

Sensor RiAouiG 0530540 118969 ~ Site 3

Cups/Propeller R™MPooayy g2si 713%¥3 v/ Sensor Height _ /0 el
DataLogger ~ CSE CRiopd H3332 Date (/] ‘?1 iz

TestDevice  RMYouprls [ ¥ Eo2 CRO3 651 Auditoral i 'K

Torque Watch _WATERS 3b6-3M 3¢5 Reading < 8.2 g,m -Cin

DYNAMIC WIND SPEED CHECK

(Using Synchronous Motors or an Anemometer Drive)

1) 0 __RPM=__ 0.0 mph

2 3ee  reM=_ 34 mph \/
3) 760 ReM=_ 8.0 mph

4 1200 ppm= 13.7  mph

5y 3bop  remM=_thZ  ppn

Data
Test WS (mph) Logger (mph) Difference (mph)

1. o0 o0 O 0 .
2. 3.4 3.4 0.C \/
3. 8: 'O 8‘ 0 0 4 O

4. }317 l 3 r? 0 i C‘

5. 42 gz 0.0

Offline: } I{OD E ST | Online: U-‘j ?)S %‘{/

McVEHIL-MONNETT AGSOCIATES



Form No. F2005D.1

Revision No, 2
Date 1/09
Page1of 1
TEMPERATURE AUDIT FORM Jba 09
. “l4)re-
Project %Q{Lhziz.lm\: Wines Site 3 oy
Date __ Gfre]{> Auditor %MLMUAMM‘&;
[T §
Manufacturer _Model No, Serial No.
Sensor R 0 4{3 4o G125 /
Data Acquisition CSXT CR i860 Yg3zz2 ¢
Audit Thermometer  Coe per TMGG4A ' ¥ Ve
¢BHe1
Sensor Height _*“ 2/malze C3%s b
Audit Point: IC,Q, Wb M
Reading Time\gn Data Acg. System (°(*) Audit Thermometer (%3
1 335 .0 0.0 et &0
2 33 5:0 ©.0 %0 Op
3 1337 0.0 £:0 0 O
4 la)Bﬁ 6.1 OO0 a.0 /0
5 133(3 O 0.0 Difference
Average H0 0.0 0.0 ]
0,0 &0 o.p
Audit Point: Wl waln Bufl
Reading Time‘kgv- "Data Acq. System (°/). | Audit Thermometer (°¢)
1 343 208 20b e BOS 286
2 _I3uY 209 yY ot Al RO 2O
3 134T < FRAN &) A0.L320.¢ \/
4 (346 289 1c.7 20.6 0.7
5 1347 0% Lo 207 Difference
Average QC‘]\ :-}J‘), “) e 7 (°(")|
0.7 ABJ 267
Audit Point: Qﬁ‘{'}\f%)&& Betle
Reading TimeY? | ‘Data Acq. System (/) | Audit Thermometer (%7 )
I 155] 29,2 S5 311 392
2 1362 9.1 3.2 37.0 3.0
3 1253 389 BA 3%g 38,7
4 1359 28,1 bk 38.7 3B
5 138s 38:(, 36: 5 Difference
Average 3%.4 3%.% -1 (°.:}|
COMMENTS: ' 3Bl B S84
i
Offine: 1335 M5 g5 Online: {3 SSEST

McVEHIL-MONNETT ASSOCIATES



BAROMETRIC PRESSURE AUDIT FORM

Form No. 2011.1
Revision No, 2 -

Daie 5/06

Page 1 of 1

o P

7!?1'1

Project Ruw Site 3
Date__(p L/p_?'f 2. Auditor WNiNG
Manufacturer Model No. Serial No.
Site Sensor RMY@UY@Q AELYAY BPA 4320 .
Data Acquis. CST CR jot0 4§ 32833297
Audit Barometer DROLOC - DT ~74¢0 246 -6l 350
Audit Barometer Certification Date: l_’ W! {2
Location of Sensor: Q.Q'Vbo Qh anﬂt‘,\s Uhe v
General Weather Conditions: @ea,w
System Inspection: Calﬂe New Sensor __ Aowd
TS | D e | Rem | O
-« ‘ eading eadin L
D | (o ofby | by ) | — ) | o)
ih03 A9.462 | 29.477 — 0015
1531 d4.457 XA — ~0.60§
(357 19046 | 29400 - 020
et
Conunents:

MGVEHIL-MONNETT ASSCCIATES




Fam No.F20070.1

Revision No. 1
Date 05/06
Page 10of1
PRECIPITATION GAUGE AUDIT FORM b
J
Project auxv Q,wn- M, Date/Time ] Icl\ V-
Site Auditor
Make Model No. Serial No,
Gauge RM Yourk S aaed TBOYS3S S
Data Acquisition GsSe CRyo00 (4g332
Reference Volume Device Fw—i\lr\-b-“ﬂ&‘-ﬁ toml
Volume of water per tip__ > & ml {B) per manufacturer specifications (/
Each tip represents __®. | min of precipitation
Data Storage Location - CS1 Data Logger *7 Channel No.:
Gauge & System Cheek (Trial 1y Lfoe Y hpa )
No. of Tips 1 Totals
Volume of Water L 065
i
Input per Tip (ml) e 77
. Total: 8[ e 2.
gt.de total H;O volume (ml) = _ 20 ’:[ ml H;O/ip (A)
Y 1w tips
% =A-Bx100 = 2‘ & % J . Number of tips measured by data logger% 6 CL{" oW h’) e
B

Gauge & System Check (Trial 2, if needed)

No. ofTips__|

Volume of Water

Input per ),(mi)’

e r——

total H,O volume (ml) = _ ml H;O/tip (A)
10 tips .

e
%=A-Bx100=_____ % Number of tips measured by data logger:
B

Comments: [Lﬂd 12.‘5’—1"’ l3l( PLD'i'E&JI_ ‘h{):i
""D"‘IM"\‘D_"“Q

McVEHIL-MONNETT ASSOCIATES



Procedure/Form No. 1147.BM2
" Raevision No. Original

Date 5/09
Page1of1 -
AUDIT PROCEDURE & WORKSHEET J b o0
FOR A MET ONE BAM-1020 PM;, MONITOR TN
(Using a BGI deltaCal)
Project: _ Reow i M«Vw Site: 3 J
Auditor: _Jdvinw K . Site Elevation: V3 E¥S5 7
Date/Time: é'\‘/ [?y/ 2 @ 8 /58 Esr” '
Make : Model SN
Sampler Met One BAM- 1020 - NSS507
Sampler Thermometer Met One e -59% N 5Los
Audit Thermometer BGI deltaCal 457 /
Audit Barometer BGI deltaCal ;
Audit Flow Device BGI deltaCal 45 7

1. Leak check: Make sure pump is off. Connect the leak check device, BX-302 or BX-305.
From the main menu, go to “TEST” then “TAPE” screen, advance the tape one window. From
the main menu go to “TEST* then “PUMP” screen, turn on the pump. Make sure device is set
to closed position. After a few seconds, look to see that the flow is below 1.5 LPM. Turn pump
o Remove leak check device. ’

¥, FAIL circieone Flow: €©¢Z- LPM (should be less than 1.5 LPM) v

II. Self test: From the main menu, go to “TAPE” then “SELF TEST”. @ [FAIL cicleone -

. III. Audit: Connect the NIST-traceable reference flow measurement device. From the main memu,
go to “TEST” then “FLOW” screen. Record the temperature and pressure readings in the “As
Found” table. Using the “NEXT” hot key, scroll through the Ambient Temperature “AT” field
and Barometric Pressure “BP” field. When you get the cursor to the “FLOW 17 field, the pump
will start. Let the pump run for five minutes at the point, then record your readings. Repeat this
procedure for all three flows.

o 5 e BAM REFERENCE
Ambient Temperature (AT °C) See atfochil| arid f
Barometric Pressure (BP mmHg) | Sep , tholadl qrsclet
Flow 1 Reading (15.0 LPM) 135.0 1497
Flow 2 Reading (18.4 LPM) B4 8.5,
Flow 3 Reading (16.7 LPM) o7 (e 69
Hit “EXIT” to return to Main Menu. Leave unit in Main Menu reading
“Status: ON”

Record End Time

Comments:




Form No. F2005D. 1
Revision No. 2
Date 1/09

Papge 1 of |
TEMPERATURE AUDIT FORM . J\/}a\ ey
. (P
Project P2ovu R Mimy Ste o A\ab
Date G/19 ! |2 Auditor  ~F v JCMWY%\
Manufacturer Model No. Serial No.
Sensor Mot O ag. Y596 NE UsS 7
Data Acquisition RAMIp 20 N557
Audit Thermometer ("o per “THM9G A 0 388 ¥
Sensor Height i Z\FV\\-Q:[;O
AuditPoint: _ 1TTew, (gt Batth
Reading Time ESData Acq. System (°¢) | Audit Thermometer (°()
1 I35 Ol ' 60
2 1220 0.3 OO (/
3 (227 03 e.0
-4 228 B:2 OO
5 j 229 B2 5.8 Difference
Average &,35 9.0 3 _ N ‘
Audit Point: Wown Wal, Bath
Reading Time@"’))ata Acq. System () | Audit Thermometer (°(7)
1 [232 22 X A3 9 .
2 £2.33 23.0 o23.0 e
3 [23Y¥ 3.0 23.H
4 1235 3.1 3.0
5 J23E 23,1 3.0 Difference
Average 23 D A3.L a.p Ced l
Audit Point: H’@‘{/ wﬂ’;’ KEM/“W\/
Reading ’I‘im&?"))ata Acq. System (¥ 3 Audit Thermometer (¢ )
1 239 397 40,0
2 [ ¥D 397 ,:5?/‘? \/
3 124/ 39.7 39,
4 [24¢e. B lp 2%.7
3 243 3.6 3 f}; b Difference
Average 34T 3L O, @ |
COMMENTS:

Offtine: 1t EST

Oaline: ! ,)-4 ST

McVEHIL-MONNETT ASSOCIATES



Fom Ne. 2011.1
Revision No. 2

MeVEHIL-MONNETT ASSOCIATES

Date 5/06
Page 1 of 1
| Jbq
BAROMETRIC PRESSURE AUDIT FORM
~lal12-
Project A M\:M.ﬂ.; Site 3 _ \ o
Date b/ [?/zz Auditor ~J vy KMW’?“
Marufacturer Model No, Serial No.
Site Sensor Met 0 no B 586 A5405 %
Data Acquis. Mot one IALH 20 N5507
Audit Barometer De o, DPE~HD Tde-0i3%6
Audit Barometer Certification Date: \;j ﬁ/ [2
Location of Sensor: O r B m,(;m’lf' _
. General Weather Conditions: ( 'Eg@g ; S“ Q@ a &ge%._a,
System Inspection:  Cable 6‘-91 Sensor 9%‘,
TIME Data Logger --"P:ield Audit Device : Difference
CEST) Reading Reading Reading ¢ )
‘ (mm ofHig) | (mmbp ) —) mmly 0 |
| 208 750 7487 — 13 |7
l[2/2 750 7HE) - 1.3 s
Comments:



ATTACHMENT B
DOCUMENTATION OF

AUDIT INSTRUMENTATION CERTIFICATION



w CALIBRATION PROCEDURE
\lt* 18802/18811 ANEMOMETER DRIVE

DWG: CP18802(C)

R.-M. Young Company certifies that the above equipment was inspected and calibrated prior (0
shipment in accordance with established manufacturing and testing procedures. Standards established
by R.M. Young Company for calibrating the measuring and test equipment used in controlling product
guality are traceable to the Nationai Institute of Standards and Technology.

REV: C101107 PAGE: 2 of4
¥ BY: DATE: 10/11/07
YOUuNG CHK: JC W.C. GAS-12
CERTIFICATE OF CALIBRATION AND TESTING
MODEL: 18802 {Comprised of Models 18820A Contro! Unit & 18330A Motor Assembly)
SERIAL NUMBER: CADSOS

Nominal 271060 Output Calculated Indicated
Motor Frequency Rpm (1) Rpm {2)
Rpm Hz {1}

300 50 20 X0
2700 450 2700 2100
5100 L50 5100 . 5 (00
7500 (250 7500 7500
10,200 1700 16200 10200
12,600 2100 | 200 | 200
15,000 2500 | 5S000 |SEr0
- 12 Clockwise and Counterciockwise rotation verfied

shaft

Date of inspection
Inspection interval

Filename: CP18802(C).doc

) indicated on the Control Unit LCD display

* Indicates out of folerance

EANo Calibration Adjustments Required

\— |10~ 2-

One Year

[3 As Found

"I AsLeft

Traceable frequency meter used in cafibration Model: THPS 74O SN: dg>s .

" Tested By E‘P

{1} Measured . frequency output of RM Young Model 271060 standard anemometer
attached fo motor shaft 271060 produces 10 pulses per revolution of the anemometer




MCVEHIL-MONNETT
e ASSOCIATES, INC.

ir Quality » Environmentol Mancgement

COMPASS CALIBRATION DOCUMENT

Compass
Date: f/ l /“ Make: Suwndo
Technician: _Ashley Meffey Model: _Kf |4 /30R
. . Lovdin and ob Inutinags #n [NPASE .
Cahbr.anon gpcﬂ"\.ﬁ;‘r Libivin Be, S0 yvas ° Serial 2057
Location: wiett e airpeve Lence Number: ( } 105
Magnetic s
Declination: ~ 1 ©
Instruments(s) Used for Calibration
Type and Make: Lietz /Soldia)Sae
Model and Serial Number: 3T 20 5/ N 19 {"Jci
Certified (attach certification): AT c,'\,\% ; 201
TEST DATA
Landmark Calibration | - compags (Degrees) | Difference
Range (Describe) Instrument (Degrees)
(Degrees) Actual Corrected T
L ast <daL of o _ . e P
NEy | PO T T3e 0 | si10 [356.0] Qo
NE (~45) [eo e of g D115 420 | 320 |40 | | o
Y Ve ob wdodhay ooy . -~ -
E(90) |10 C et ar g | /1.5 1905 | (.o
e ¢ iz J{' E“"”‘-‘C\‘iiu \:’)“,h‘n{nj;\ = . - . . : s
SE (~135) [\ <7 Yol i2s e [ 1285 (345 |05
2au ede vl Mg 1O :
S (~180) | Las e ok veol BN 1R6.0 | [,5 [1%55 |05
NE covn £ e MW T - -
SW (~225) | ‘w‘?w; t.fsi‘ﬁ Eof ved Mowvicttsign | A5 A 5 2255 (o0
; 2 o 1- O U - . )
W (~270) [larpele o TSI 09200 [A6AS 2765 |95
NW (~315) [fofside € rab suppot on 13185 30,0 |3IR.0 | ©.5
Comments;
:’-\\ ! ™ ATl Y
( AAL j\x&w\ \f\/xj/' L/La_gi Next Certification Due: .)mx_vz_ 20\

Techniclan Signa‘t'LEre



RockydMountainflasers,

Since 18743

5385 Quebec Street, Commerce City, CO 80022 303-853-0311 800-293-9765 Fax: 303-853-0211
wWww.rockymouniainiasers.com

CERTIFICATE OF CALIBRATION

To Whom It May Concern:

| hereby certify that the below listed equipment was checked and catibrated
on a Sakkia Optical Collimation Range, and that Rocky Mountain Lasers &
Instruments Service Technicians did make the necessary adjustments to
said instrument to meet or exceed that of the manufacturer's

specifications.

MANUFACTURER Lietz Sokkisha
MODEL BT-20 Transit
SERJAL NUMBER 7969
CALIBRATION DATE March 3, 2011

CALIBRATION DUE DATE March 2, 2012

TECHNICIAN Kerry Kemper

REFERENCE WO 7013449  NicVehil-Monnett Associates, Inc.

Kerry Kemper

N

Service Manager
Rocky Mountain Lasers



BGI INCORPORATED 58 GUINAN STREET ‘WALTHAM, MA 02451,
NIST Traceable Calibration Facility, Registered ISO 9001:2008

CERTIFICATE OF CALIBRATION - NIST TRACEBILITY

(Refer to instruction manual for further detalls of calibration)

deltaCal Serial Number: 000457 DATE 5-MAR-2012

Calibration Operator: Brian DeVoe

Critical Venturi Flow Meter: Max Uncertainty = 0.346%

Serial Number: 1A CEEST MILAP NIST Data File 07BGI-0001
Serial Number: 2A CEEST WVILAP NIST Data File 07BGI-0003
Serial Number: 4A CEEST MVLAP NIST Data Fle 07BGI-0002

Room Temperature : Unceriainty = 0.071% Room Temperature: 22.1 C

Brand: Brooklyn Thermometer  Serial Number: 9418
NIST Traceability No. 516837

deltaCal:
Ambient Temperature (set): 22.1 C
Aux (filter) Temperature (set): 22,1 C

Barometric Pressure and Absolute Pressure

Vaisala Model PTB331 Accuracy: 0.03176%
S/N D1430002
NIST Traceable Princo Cert. No. P-7485

deltaCal:
Barometric Pressure (set): 759 mm of Hg

Results of Venturi Calibration

Flow Rate {Q) vs. Pressure Drop (AP). Where: Q=Lpm, AP= Cm of H,0

Q= 4.14360 AP ~ 0.53142

Overall Uncertainty: 0.35%

Date Placed In Service
(To be filted in by operator upon receipt)

Recommended Recalibration Date
(12 months from date placed in service)

Revised: July 2007



To Check a deltaCal o o : 5-Mar-12 BD

2-20 Lpm
BP= 75842 mmofHg
Maximum allowable error at any flow rate is .75%. = 21 C
Serial No. 457
Reading Q
Abs, P 760/20 QA QA
Crit. Vent.  Crit. Vent. Flow Flow deliaCal
mm of Hg Temp Lpm Lpm Indicated % Error

#2 258.33 21.4 2.87 2.90 2.90 0.15
504.71 214 5.66 5.70 5.67 -0.58
#1 255.06 21.4 9.91 9,99 9.93 -0.64
415.43 21.4 16.27 16.40 16.41 0.05
486.38 214 19.08 19.24 19.33 0.49

Average %  -0.11



TISCH ENVIROMENTAL, INC.
145 SOUTH MI1AMI AVE.
VILLAGE OF CLEVES, OH 45002
513.467,9000

877.263.7610 TOLL FREE
513.467.9009 FAX

WWW . TISCH-ENV.COM

AR POLLUTION MONITORING EQUIFMENT

ORIFICE TRANSFER STANDARD CERTIFICATiON WORKSHEET TE-5025A

Date - Jan 11,

A 2012 Rootsmeter S/N 0438320 Ta (K} - 294
Operator Tisch Orifice I.D. - 8092479 Pa (mm} - 750.57
. | METER ORFICE
PLATE VOLUME VOLUME DIFF DIFF DIFF DIFF
OR START STOP VOLUME TIME Hyg H20
Run # {(m3) {m3) {m3) (min) {rnm) (in.)
i NA NA 1.00 1.4040 3.3 2.00
2 NA NA 1.00 0.5920 6.4 4.00
3 NA NA 1.00 0.B870 7.9 5.00
4 NA Na 1.00 0.8440 8.9 5.50
5 NA NA 1.00 0.6960 12.0 8.00
DATA TABULATION
{x axis) (y axis) (x axis) (v axis)
Vstd Qstd Va Qa
0.9966 0.7098 1.4349 0.9954% 0.70591 0.8851
0.9924 1.0004 2.0010 0.9914 0.9954 1.2517
0.9904 1.13166 2.2372 0.989%4 1.1154 1.3995
0.95891 1.1720 2.3464 0.9881 1.1708 1.4678
0.9837 1.4133 2.82959 0.9827 1.4119 1.7702
Qstd slope (m) = 2.01195 Qa slope (m) = 1.25985
intercept (b) = -0.01198 intercept (b) = ~0.00749
ceefficient (r) = 0.99999 coefficient (r) = 0.99999
v axis = SQRT{H20(Pa/760) (298/Ta)] v axis = SQRT[H20(Ta/Pa)]
CATCULATIONS
Vstd = Diff. Vol {{Pa-Diff. Hg)/760] (298/Ta)
Ostd = Vstd/Time
Va = Diff Vol [{(Pa-Diff Hg)/pal

Va/Time

For subsequent flow rate calculations:

1/m{ [SQRT (H20(Pa/760) 298/Ta))]— b}

Qstd
= 1/m{ [SQRT H20(Ta/Pa)l- b

Qa 1



Certtificate of Traceability
Fisherbrand®Class A Measuring Pipets

Cat.No. 13-665-3M Serial Numbers: 430§ #4305 4422/
To Deliver 10 ml. £ 0.03 mL _ 4{4//3/!_) a5 (_‘,d/_)/u

The design and calibration accuracy conforms to ASTM E1293-Standard Specification for Glass
Measuring Pipets. The glass used in the manufacture conforms to ASTM E438, Type 1 glass.
- The accuracy of the standards used for calibration are traceable to the Natlonal Institute of Standards and

Technology under NIST Test No. 822/270236-04.

Pl Gt 050672
Certified By Certification Date
Manufactured by Fisher Sdentific, Rochester, NY @ Fisher Scientific




Certificate of Calibration

169 West Klowa Avenue 5HOfAH2
Labsratory Test Number Elizabeth, CO 80107 Bt Due
45324 (303}.841-7567 5402013
Tested for; McVehi-Mannett Assaciates, Inc - Englewood, CQ PO Number; Bnn-Mel-SﬁZ
. Inattument Under Tes!
Wanafectarers ComperInstruments Migz, Specd Accuracy: A
Madet THG0A As Recelved, this meter meets specifications (Y/N) Y
Serial Number, ¢3B8421 After Cabbratian, This meler meels specifications (Y/N] Y
Tast Rasulis - Tt Only - Resislive Input o simuiate an ideal proba
Stmtiated Tamparakne Cellbration ea Recelved Alter Callbration®
~31.4F 1-350°C -3%.1 -35.%
+22.0°F 1-30.8°C 22,1 -3t,1
5.0'F{-15.0°C 5.0 -15.0 “Nale: 1[0 "Aflter Caltbratian”data |s
HEF/1TC 1] 11 provided, ns adustments were mads to
THLEF 12660 770 25,0 the calibraion of the mater,
S8E*FJ37.0°C 88.6 YA The cathratian was le1 "As Received”,
113,8°F 1 45.0°C 1130 45.8
212.0°F {108.0°C 2120 1080
p2che PR T ET oy~ 282,0 §44.4

SYSTEM CALIBRATION BESULTS -

The dats below reprzse nts your sysiem calibvatian — Yaur thenmameler with probe(s). Pleasa nata thel since this Is s sysicm cafbmtion, this cedificatian is vad ealy
with the specific probes lested, Hlyoi have Tuliple maters Bnd/sr probes, you must usa care not & switch them. The sccuracy of Bursysiem s el jaast 4 fimes better
than the specified y ¢ yaurli t, uniess neted befow. Oursystemns ancertainty used for this calibration is 8.007°F.
The standeed used 1o verfy the catibration of your sysiemis 5: Erico-Eviachnics, Modei 4400, S/N; 303002
Calbrated &n  4£20/2052 RoceN dote  D4720020%3

Tech [nstrumantation, Ine, esrtifies that your sysiam meels ar axceads all published specfications unlzss atherwise noted In the comments section below, The
cakbraben data balow was ebielnad using dapds thel sre bie to the d nstitente of Standards and Technalogy [NIST) or hatuml physicai
constants, by immersing tha prabe in 8 constant tempetature bath witly Sur standand which detesmined the actusl test tsmperature, The resulls stated an this report
refate pnly o the iems specificatly identified. Thig repon may net be reproduced except In full, withaut appraval 8¢ Tech rstrumentatinn, Inc.

Test Procedure Used: TMEA Uncertsinty Esfimata: B.03TF
Acceplance Criterda: Manufatturer's Spedfications

ProbeModel 0TS : Proba Model 1075 ProbsMods! 1875
Proba SN c388421 Piobe SN c3BB4Z1 Probe S 388421

Degreas F Dagrees C QzgreesF - DegraesC DegieesF DegreesC
Bath Tenp <1987 Bath Temp 10,86 Bath Temp 41,00
Probe Temp S 1-X:3 Prebs Temp o Prabe Temp 39.8
Prmoba Mode! Probe Model Pivba edel
Proba S/N Probe 6 Probe SN

Degreas £ Degrees G Degrees F Degreas C Qegress F Qegrees C
Bsth Temp Bath Tamp Bath Temg
Praba Temit Prubo Temp Probe Temp
Proba Modat Pmbe Madel Probe Modet
Probe SN Frobe SIN ' Probe SN

Qzgrees F - Qegrees © Degrees P Degrees © DegreesF  Degreas €
Bath Temp Bath Temp Bath Temp
Proba Temp Prolie Temp . Proba Temp

- .
- Arnibien] Tempe ratuo: TEF
Autharized s{.{%_/ . Ambien! RH: 20%
Haret Rossenueller i

Camments:




Certificate of Calibration
The instrument listed below meets or exceeds published specifications and has been calibrated under
controlled conditions and is traceable to the Wational Institute of Standards and Technology (N.IS.T.), or to
accepted inirinsic standards of measurement, or by the ratio type of self-calibration technigues. Cal-Tech
Calibration conforms to the following, ISO/EC 25/17025.

Customer: Mc¢ Vehil-Monnett Date: 07-21-11

Certificate Number: 6963 Temp: 75 Deg €
Instrument Make: Waters Humidity: 44%
Model: 366-3M Rec. In Tol

S/N: 4385 Due: 07-21-12
1D: n/a PO: 900-Met-562

This report may not be reproduccd,gcpt in full without written permission from Cal-Tech Calibration.

Certification by A L S

T

E P
L

Accuracy: +%_5% o} range.

Comments:
Procedure; F-1
Standards Used Model Certification Number . Due Date
Troemner Weight Set 175994-1 ) 05-13-12
gm-cm . '
Range As Found After Adjust Final Reading
0.40 0.4 none 0.4
080 0.8 ' none 0.8
1.20 , - LI9 none 1.19
1.60 1.59 none 1.59
2.00 1.98 none _ 1.98

Cal-Tech Calibration, Inc.
1314 FM 646 West /Ste. 15 / Dickinson, Texas 77539 /Phone 281-614-0050 / Fax 281-614-0046



MCVEHIL-MONNETT
ASSOCIATES, INC.

ir Guality = Environmenta! Manegement

CERTIFICATION DOCUMENT
For Altimeters and Handheld Barometers
Make: D cvck Model: DP1 40
Serial - Calibration
Number: MYo 0356 Location:

MMA office @ 44 Inverness Dr.
Englewood, CO

Certified Against: Centennial Airport Flight Service Station (FSS) Altimeter. Readings provided by
NOAA National Weather Service on their www.crh.noaa.gov web page.

TEST DATA
Official Official Altimeter MMA Instrument ‘ MMA
Time Altimeter Reading Readin © Difference Instrument
(msy) Reading Corrected ¥ G g) ( b ) Adjusted To
(mb ) (b ) "
099¢ S 20,) 824 B24.3 0.
[ Q00 - 820, Y 24y A24. Y4 0.0
\1o 0 320.7 324. 97 224§ ~0,2
Avg. ~—— ¢4 Yy o24. 4 0.0
Ray Koetmon 7 NSvefin
"' Technician { Date
TEST DATA @ 6 months
Official Official Aliimeter MMA
Time Altimeter Reading MM%‘;;?{#mem Difference Instrument
( ) Reading Corrected (V ( g) ( ) Adijusted To
() | ( ) i
Avg.
/
Technician I Date

Gomments: 7 Correction made for difference in elevation between Centennial FSS at 5883° ASL to MMA office at 5760'
ASL. Cormection factoris +4 mb.



Digital Manometer Calibration

Make/Model Mernm 3%

Date G(IS'IIL :

Serial Number_ {4880 ~ Yl

Calibrated by Q. Garmon

VACUUM
input (in. H0) Digital reading (in. H0) Difference (in. H,O)
Y s H.sY @-0Y |
g0 8.05 o.05
(2.5 1254 o.04
6.5 (¢, sY ©.0Y
Ze d Z6, 05 oS
2%,5 74,5Y ©. o4
30.5 20 5% @08
PRESSURE
input (in. H,0) Digital reading (in. H.0) Difference (in. H,O)
1.5 455 .25
8.0 g.07 .07
(2,5 Jj2.56 o.oC
6.5 (55 ©.05
Zo, 9 70006 =0l
24,5 2457 ©-07
365 39.55 ©. 05

Digital instrument was calibrated against a 36-inch well-type manometer.

Next calibration due_Jime (5, Zo /3

McVEHIL-MONNETT ASSOCIATES, INC.




Appendix E
PM;; Field Blank for Tisch FRM Sampler
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Appendix F
Meteorological Calibrations



v w'/ZZ WP L
Form No. F2141-AK.1

Revision No. 1
Date 4/11
Papz1of I
WIND SPEED CALIBRATION FORM
(For a R.M. Young Wind Monitor)
Manufacturer Model Na. Serial No.
Sensor R. M. Young_ OSOT AR 118765
Propelier R Noy. g 0% sy 12383
Test Device RM \Jo. ~y Q 0 emomoder Drpnt L%%MA/{%’EGOA Ch 3385
Data Acquis. Gy . CR\0o & _HB33)
Project Bear (A yn Myox Site 3 '.
Date/Time &/ (0/\2_ 0f35~ 100%es Technician __Roy Reedinin
Sensor Height 19 v Starting Torque __ < ©¢2 g m - Cm CC w
I. System Inspection
Cable ig zﬂ w __ Propeller Mﬂ \~ __ Bearings i New  (Pass/Fail)
I1. Pre-adjustment System Linearity Check
Test Device Target Data Logger
(rpm) _ (mph) Reading (mph)
0 C.o0 ‘ O.00
300 3.43 3.Y3
900 W2 .3 10,3
1800 xR 20.6f
3600 91 22 Ui, 22
5400 &l 53 Gl §2
III. Adjustments (If necessary)
1) If neede
2} Describe any Ection.

IV. Post-adjustment System Line

Test Device Data Logger
(tpm) Reading (mph)
0

300

Comments:

MCVEHIL-MONHETYT ASSOCIATES



Fres i

Form MNo. F2141-AK.2
Reviston No. Original

Date 310 &%
Page 1 ot)z/}

WIND DIRECTION CALIBRATION FORM
For a RM. Young Wind Monitor

Project Bear Run Mine Make Model Serial No.
Site 3 Sensor RM. Young OS5305 AG [L2%69
Date/TimeG/wfu OV? ~1pes E3]  Compass Seun e KR~IY /3Go 10663
Technician _ oy Rogtrmon Theodolite N/ A N/A N /A
Sensor Height _~0 Datalogger _CS T CRlopoe Ye322

Mag. Declination _ 2.5°W

I. System Inspection

Cable_ })onw  Vane _New Bearings Ncw (Pass/Fail)

1X. Sensor Orientation (Pre-adjustment)

NE dpwer Theodolite Compass . Compass Az.
Landmark [ ey Azimuth M[ 4 Azimuth & lf/b {Corrected) 6 0.%
Nw coraer  Theodolite Compass Compass Az.

Landmark fevew pir  Azimuth /4 Azimuth {320  (Corrected) 1295

wf See com

Orientation Azimuth L Data Logger Readings

{Deg.} (Degrees) WD (Deg.) (sing) (cosine)
0-90 Go.< DA .50 L4

90 - 180 (29 ¢ 1271.0 +, %o — .599
180 - 270 PA TR 23 9.y — . 806> — .$o8
270 - 360 304.% 3081 ~ 71%Y 5.6l

Agresment between target azimuth and system reading should be:  +5°

. System Linearity Check (Pre-adjustment)

Degree Wheel — Data Logger Degree Wheel  Data Logger
(Degrees) Readings {(Deg) {Degrees) Readings (Deg)
15 1S. 5 225 226.3
45 ys. ¢ 270 2720.3
90 90.6 315 3i43
135 6y | 345 3442
180 (%15

No maintenunce heedtd) 5o pase 2ok osad
McVEHIL-MONNETT ASSOCIATES



Voy 32 15/

Form No. 2095D.1

Revision No. 2
Date 512
‘Page 1 of 1
BAROMETRIC PRESSURE CALIBRATION FORM
Project 2150 7~} /Gecm Qw M ine Site 3 vpv:au-ﬂ)
Date ¢/ </ 1 Technician Rcv;{ Rae_-%mouq,\
Manufacturer _Medel No. Serial No.
Site Sensor B Yo ung G132V RBPAY320
Data Acquis. Cst CR 900 Y6322
Field Barometer Ber do [4a G | 0 9915
Field Barometer Certification Date: __ > /" 2 /{1_
Location of Sensor: r. \.«33qr ) .Q,[',og,éim ~ S e AL
I System Inspection:  Cable _ !UQ W) Sensor _Mew
ii Pre-adjustment System Check
' Data Logger Field Cal. Device .
TIME Reading - : Difference
(Es7 ) (en 2 ) eading Reading (. )
Wy ( pooe Hg) (o Ng) -
1244 29.32 1449 19,22 Y003
\240 29,32 4HY D 29.29 +0.03
A 29,50 RRERS 29,277 +0.03

fit. Maintenance and Adjustments

1) if needed, complete maintenance, repairs andfor adjustments as per manufacturer's
operation manual. _
2) Describe any maintenance, repairs or adjustments in the Comments Section of the form.

IV. Post-adjustment System Check (if necessary) M / A

TIME
( )

Data Logger
Reading
( of Hg)

Field Cal. Device

Difference

Reading
( )

Reading

( )

( )

-

-

-

—r

e

-~

-
e

~

.

e

d

.

/

-

Comments:

7

McVEHIL-MONNETT ASSOCIATES




j IPIENE
Form No, F2134G.1

[ B

Revision No. 2
Date 10/08
Page 1 of 1
TEMPERATURE CALIBRATION FORM
Project B»Q_‘CL’" Run mw;( Site '?D (U}DWI'LJ)
Date/Time fg,/ s/o Technician __ [¢q v @ o Frngm
Manufacturer Model No. Serial No.
Sensor R Movng Y1342V 2]2\§
Data Acquisition CSE C Rlpoo Y332
Ref. Thermometer Cpo.per TClOO A C30L95¢
System Inspection: Cable Sensor_Mew.  Radiation Shield/Motor /Ueg! (Pass/Fail)
List Weather Conditions (wind, sky cover) fo rtly ¢ [oud o (? omulush Werm  broeae
Sensor Height _ ~ 2 v /
CalibrationPoint:_ dee  H.0O  Ba+l
Reading Time (£ 57)| Data Acq. System (°() Ref. Thermometer (%) ) ‘
1 KEANY Q.0 ' 0.0 0.0/ 0.0 /6.0
2 [Yy2¥sel  F 0.1 0.0 o.0/ 0:6,/0,0
3 142%64, + 0, | 0.0 0.0/ 0.0 /0w
4 N 2% T 0.0 0. 0 0.6/ 0,0 /00
5 PMAR9e ¢ 0. 0.0 Q.D/Differéigcp/oeo
Average ¥ 0.1 0.0 +0‘I(¢,c~)|
Calibration Point:___ W a rn~ H 20 Botd
Reading Time (£ 57)| Data Acg. System (°C) Ref. Thermometer (° ) .
1 ot 18. 5 1.4 LB-‘[/I@“*’/W“I’
2 o2 18.5 154 /15418
3 [y0O3 \ 8. 6 18.5 wM f1s-v /1By
4 140y 18.6 18.5 Lf}-;/!?-'f/lﬁ-f_
5 Moy 196 19.5 w57 Birbacd 5
Average \8.6 18.5 D (0|
Calibration Point: \"\ " ¥ H 2 0 B ) ‘Hm
Reading Time (£ 57 )| Data Acq. System (°C) Ref. Thermometer (° €) A
1 i35 24 y2. 7 .7/ 42,7 (127
2 135/ yz.g 47 ¢ 9.7 fe2 6 [¥2 6
3 13 €2 NZ.g 42 6 w6 /26l h2 6
4 353 N2.7 4.5 (IHAVA TN TA L
5 35y N2 6 Y24 Y3,y Difference /2. 4 /2.3
Average 2. 8 Y2, & +0.?_(‘C)]

If needed, perform cleaning and maintenance. Describe any work performed

COMMENTS:

McVEHIL-MONNETT ASSOCIATES



Form No.F2139D.1
Revision No. 2

Date 512
Page 1 of, /

PRECIPITATION GAUGE CALIBRATION FORM

Project B%r* 52 Jn m (L Date/Time QA}/ 2 [!}'ﬁﬂ “IOMYES g
Site 3 - Technician _i<g y Ro et max

Make .Mode] No. : Serial No.
Gauge R )/ou b S 2202 TBG&OH3Y
Data Acquisition esx

CAIvoo - Y8332

Reference Volume Device [t sherBrosd Cless 4 /bl };;. Vlo wh ia:,‘om{ J//U 430 4

Volume of water per tip 2.0 ml (B) per manufacturer specifications

 Each tip represents ___C. { yom of precipitation

L Electronics Check (preadjustment)

Number of Tips a _ 25 Comments or Additional Test

Target Data Logger Reading ( - Hy0) Q.0 fgl‘ I Xs — e

Actual Data Logger Readi H,0 | N¥pperzatly e e
ctual Data Logger Reading (mr H0) | 9 g '2'(’, nad cleunly ooy feded

Difference (pr~ H2D) 0.0 F Q. / & 5 odpuble (o yated

Time Interval on Data Logger (£ T ) lopa-(piy IR R T

Data Storage Location on Data Logger: D:’.'/Jg \-E—mo " Bear— Ron— IS

Il. Gauge & System Check (preadjustment) N
/D 5 D’b‘(s‘t 3]‘

No. of Tips Totals
Volume of Watef | 3 7‘ 50
Input per Tip (ml Y19 ¥
8 of Tip 290,
79 6Y  total H,0 votume (ml) = 79 m H,O/tip (A)
ortips |
%=A-Bx100 = —C. 5 % Number of tips measured by data logger: q: ) C: Yo Fio “’/

B



Appendix G
Certificates of Calibration - Meteorological Instrument Calibration Devices



CALIBRATION PROCEDURE DWG: CP18802(C)
k* 18802/18811 ANEMOMETER DRIVE REV: C101107 PAGE: 20f4
BY:  TJT DATE: 10/11/07
YOUNG CHK: JC W.C. GAS-12
CERTIFICATE OF CALIBRATION AND TESTING
MODEL: 18802 (Comprised of Models 18820A Control Unit & 18830A Motor Assembly)
SERIAL NUMBER: CA02%05

- R. M. Young Company certifies that the above equipment was inspected and calibrated prior to shipment
in accordance with established manufacturing and testing procedures. Standards established by R.M.
Young Company for calibrating the measuring and test equipment used in controliing product quality are
traceable to the Nationa Institute of Standards and Technology.

(M

Nominal 271060 Qutput Caiculated Indicated
Motor Frequency Rpm (1) Rpm (2)
Rpm Hz (1)

300 50 2600 200
2700 450 2.100 27100

5100 850 5100 5100

7500 1250 1500 500
10,200 vloo \ 0200 10200
12,600 2100 \ 2600 12600
15,000 2.5¢0 15000 15000

[ Clockwise and Gounterclockwise rotation verified

Measured frequency output of RM Young Model 27106D standard anemometer attached

to motor shaft 271060 praduces 10 pulses per revolution of the anemometer shait

(2) Indicated on the Control Unit LCD display
indicates out of tolerance
[ ] New Unit [x Service / Repair Unit [ ] As Found
[ No Calibration Adjustments Required L] As Left
Traceabie frequency meter used in cafibration Medel: _DPEYWAG  SN: 4205
Date of inspection 20 Nov 2014
Inspection Interval  One Year
Tested By Sl

Filename: CP18802(C).dot
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COMPASS CALIBRATION DOCUMENT

Compass
Date: 10-11 -\ | Make: Suunte
Technician: P\S\f\\uﬁ Me £l vl Model: KB -4 [Bee
Calibration M4k of Mvevass - spet Serial
Location: S s wesT of i rpert fence £ Wx fowey Number: 70t (1.3
Magnetic r ' CALT
Declination: ~1'E
Instruments(s) Used for Calibraﬁon
Type and Make: Leitz /5 ok isha
Model and Serial Number: BT20  s/N 7969
Certified (attach certification): March 3, 2O
TEST DATA
Ronge Landmark ?nz;hbratlortl | Compass (Degrees) | Difference
g (Describe) o Actual ed {Degrees)
(Degrees) ctu Correct
very east edge of 4an office bl ‘
N (~0) o i 51 25%.0 | 3420 |357.0] | o
o5t 2dan of Famropr
NE(45) [Tty L u3e|zvwe | uze | B
E (~90) m.f;;u:rru ore q42.% 3.0 Qqz.e ©.5
Vo o ‘e o LA .
SE (~135) |y PRI e Y |21.5 \21.5 1365 [ o
S(-180) SIS ERT T  yys | 950 1840 | .5
SW (~225) [NEEm il B | o2us | gase 2240 | oS
Lo pole on T-26 awst sowth :
W(~270) azi\f\ii’t‘)w v/ ‘—i:‘ro 271).0 Q(“’\S Q'—IO'S ©.5
Sovdinside of 4ol s Vi e :
NW (~315) [imieresss mmoter toma 318.0 | 3085 | 3V1.5 | oS
Comunents:

Next Certification Due: Dctolotr ZP\%

W ple

Technician Signhture
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- 5385 Quebec Street, Commerce City, CO 80022 303-853-0311 800-293-8765 ‘Fax; 303-853-0211

www.rockymountainlasers.com

CERTIFICATE OF CALIBRATION

To Whom it May Concern:

| hereby certify that the below listed equipment was checked and calibrated
on a Sokkia Optical Collimation Range, and that Rocky Mountain Lasers &
Instruments Service Technicians did make the necessary adjustments to
said instrument to meet or exceed that of the manufacturer’s

specifications.

MANUFACTURER Lietz Sokkisha
MODEL BT-20 Transit
SERIAL NUMBER 7969

CALIBRATION DATE

March 3, 2011

CALIBRATION DUE DATE

March 2, 2012

TECHNICIAN Kerry Kemper
REFERENCE WO 7013449  McVehil-Monnett Assoclates, Inc.
Kerry Kemper

N

.Service Manager
Rocky Mountain Lasers



BGI INCORPORATED 58 GUINAN STREET WALTHAM, MA 02451
NIST Traceable Calibration Facility, Registered ISO 9001:2008

CERTIFICATE OF CALIBRATION - NIST TRACEBILITY

(Refer to instruction manua! for further details of calibration)

deltaCal Serial Number: 000490 DATE 2-MAR-2012

Calibration Operator: Brian DeVoe

Critical Venturi Fiow Meter: Max Uncertainty = 0.346%

Serial Number: 1A CEESI NVLAP NIST Data Fife 07BGI-0001
Serial Number: 2A CEESI NVLAP NIST Data Fife 07BGI-0003
Serial Number: 4A CEESI NVLAP NIST Data File 07BGI-0002

Room Temperature : Uncertainty = 0.071% Room Temperature: 22.7 C

Brand: Brooklyn Thermometer  Serial Number: 9418
NIST Traceability No. 516837

deltaCal: _
Ambient Temperature (set): 22,7 C
Aux (filter) Temperature (set): 22.7C

Barometric Pressure and Absolute Pressure

Vaisala Model PTB331 Accuracy: 0.03176%
S/N D1430002
NIST Traceable Princo Cert. No. P-7485

deltaCal:
Barometric Pressure (set): 763 mm of Hg

Results of Venturi Calibration

Flow Rate (Q) vs. Pressure Drop (AP). Where: Q=Lpm, AP= Cm of H,0

Q= 3.81336 AP ~ 0.51379

Overall Uncertainty: 0.35%

Date Placed In Service
(To be filled in by operator upon receipt)

Recommended Recalibration Date
(12 months from date placed in service)

Revised: July 2007



2-Mar-12

Maximum allowable error at any flow rate is .75%:

To Check a deltaCal
220 Lpm
Serial No. 490
Reading
Abs. P
Crit. Vent.  Crit. Vent.
mm of Hg Temp
#2 220.72 21.6
4904 43 216
#1 253.38 216
426.01 21.6
489.19 216

Q

760720

Flow
Lpm

2.44
5.52
9.81

- 16.62

19.12

QA
Flow
Lpm

2.45
555
9.86
16.71
19.22

QA
deitaCal

Indicated

2.46
553 -
9.84
16.70
19.26

Average %

BD

BP= 763
= 227

% Error

0.37
0.33
-0.20
-0.07
0.21

0.00

mm of Hg
C



Certificate of Calibration

" . Date of Caffbratian
160 West Klowa Avenue 511042012
Leboratory Test Number Elizabeth, CO 80107 Date Dug
£5324 {303) 844-7567 5A022013
Tested for: MeVehil-M H Assaciates, inc- Engt d, GO PO Number: 800-Mey-582
Instrument Under Test
h fecturer. Cooper | : Migr. Spec'd Accuracy: +0.3°F
Medal: TCI0DA As Recelved, tids meter meets specifications (¥i) Y
Serial Number: c306858 Afier Calibratlon, This meter meats specifications (Y/N) Y
Test Results - Tt Cnly - Resistive Inpirt to simalate en ideal probs
Simdated Tempatatura Callbratioh as Recelvad A%er Calibraion®
-31.0°F 1 -35.0°C 1.0 -35.0
-220°F 1 -30.0°C ~22.1 -30.1
50°F 1-150°C 50 . -15.0 “Note: )l ne "After Caffbrationdata i=
HAFIAC 34.0 14 provided, ng adjustments were made o
T 1 2350°C o 25.0 the calibratlan of ta meter
PEAF 137.0°C 98,6 u The calibration was [aft "As Recejved™,
113.0°F 1450°C 1130 450
212.0°F 11000°C 2124 1001
293.0°F 1 1450°C 2020 1444

SYSTEM CALIBRATION RESULTS -

The data below represents your system cafibration— Yeur thesmomaler with probe(s). Please nate that sinca thit is a system cafibration, this certification ks valld only
with tha specific probes tested, Ifyou have muliipls meters and/or probes, you must usa care not 1o switch them, The arcuracy of our system Is at lzest 4 timas betler
than tha spesified assiracy af your inskurmenl, unless nated below, Our systams uncestainty usad for this calibration 1s 0.037°F.

The standard used 1o verify the calbration of your system is 2 Erico-Eulechnics, Modet 4400, SiN: 333082
Calibrated an  4/20/2012

Recalldala  C4/20/2043
Tech instrumentation, Ihe, certifies Iha'lyuur Eystem meels or ds all published Sfieat

P ubjecs atherwise noled in the comments sectian below, Tha
calibration liala below was ablal uslng dards that are ble ta the { institute of Slandards and T: tegy (NIST) ar naturef physical
g itre pro £ terr fura Bath with our standeed which deiermined the actust tes! iamperature. The results stated on this repart
relata anly to the Rems apeuﬁmﬂy |denh1ied Thiz report may not be reproducad axeept in ful, without appmvalafTed: instrumentation, fne,
Test Procedurs Used: FulegA Unceralnly Estimata: 0037 F
Accoptanee Critesi M + Specificat

ProboModel 1075 Probo Moded 075 Probe Modal 4075
Proba SN c305856 Probe S/N c30ESEE Probe SN ©¥06956

Degrees F Dagreca C Degtes F Degrees C Degrees F Degraes ©
9ath Temp -19.97 Zath Temp 10,00 Bath Temp 39.99
Probe Temp 200 Probe Temp g 1X:] Proba Temp 399
Probe Moded Proba Model Probe Madal
Probe SM Probe SN Proba SN

Degrees F Begreas C Degrees F Degrees G | Degrees F Degrses C
Bath Temp Bath Temp * | Bath Temp
Probs Temp . | Prabg Temp Probe Temp
Probs Moded Probe Moded Probe Modal
Probe SMH Probo S/N Proba SN

bDegreasF  Degreas C Degraes ¥ DegreesC Degress F Degress ©
BRath T.zn'p Bath Temp Bath Temp
Probe Temp Proba Temp Probe Temp

i :
N/ - Arribient Temparekine: TSF
Autharized Slgralise: M Amblant AH: 25%
i #Harst Roaamueterdi ‘

Comments:




alglIuReIS oYstd @ . ‘ , AN Usisao0y ‘ouRUalag JaysId Aq painjognuely
3je(] HOTRIYIILD A¢] poLIeD

FTC705V | T T

: '0-9§70LZ/2Z8 "ON 3891 LSIN Jopun AZo[oula],

pUe SPIRPUEIS JO AMUNSU [EUONEN S} 0} 2]qBa0BH 218 UONRIQIED J0f PIsh $PIEPUE]S 81} JO AOBINOOE AT,
‘sse[8 [ 2dAL ‘SCHH INLSV 03 SWIOJUOI SINJOEINUEU ST} UL PasnL sseld oy, 'siedigd SULNSEI

sse[D) 10] uoneslyoadyg prepuelS-¢671H WSV 0} SUHOFU09 KorInooe UOLRIqIED PuR UBISSP oYL

APk qwmmmw I Elfrt7 AW £0°0 F TW 01 JAATR( OL
LT HT AR A0GhA (SWqUIN [EHeS ~ INE-S99-€T 'ON'IED

sjadi4 Bulinsesyy v ssejdeghueiqiaysid
~Alljigoa20l] JO SIPDUIHSD

P —_—



	Page 1
	Page 2
	Page 3
	Page 4
	Page 5
	Page 6
	Page 7
	Page 8
	Page 9
	Page 10
	Page 11
	Page 12
	Page 13
	Page 14
	Page 15
	Page 16
	Page 17
	Page 18
	Page 19
	Page 20
	Page 21
	Page 22
	Page 23
	Page 24
	Page 25
	Page 26
	Page 27
	Page 28
	Page 29
	Page 30
	Page 31
	Page 32
	Page 33
	Page 34
	Page 35
	Page 36
	Page 37
	Page 38
	Page 39
	Page 40
	Page 41
	Page 42
	Page 43
	Page 44
	Page 45
	Page 46
	Page 47
	Page 48
	Page 49
	Page 50
	Page 51
	Page 52
	Page 53
	Page 54
	Page 55
	Page 56
	Page 57
	Page 58
	Page 59
	Page 60
	Page 61
	Page 62
	Page 63
	Page 64
	Page 65
	Page 66
	Page 67
	Page 68
	Page 69
	Page 70
	Page 71
	Page 72
	Page 73
	Page 74
	Page 75
	Page 76
	Page 77
	Page 78
	Page 79
	Page 80
	Page 81
	Page 82
	Page 83
	Page 84
	Page 85
	Page 86
	Page 87
	Page 88
	Page 89
	Page 90
	Page 91
	Page 92
	Page 93
	Page 94
	Page 95
	Page 96
	Page 97
	Page 98
	Page 99
	Page 100
	Page 101
	Page 102
	Page 103
	Page 104
	Page 105
	Page 106
	Page 107
	Page 108
	Page 109
	Page 110
	Page 111
	Page 112
	Page 113
	Page 114

